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PREFACE 


OiTB knowledge of the Medicine known to the ancient 
Indians is at present extremely limited. I was made pain- 
fully aware of this fact in the course of preparing my edition 
of the two old Indian medical tracts preserved in the well- 
known Bower Manuscript of the fifth century a. d. The 
exigencies of that edition led me to a closer study of Indian 
Medicine, and the present treatise on its osteological doctrines 
is one of the firstfruits of that study. 

Probably it will come as a surprise to many, as it did to 
myself, to discover the amount of anatomical knowledge which 
is disclosed in the works of the earliest medical writers of India. 
Its extent and accuracy are surprising, when we allow for 
their early age — probably the sixth century before Christ — 
and their peculiar methods of definition. In these circum- 
stances the interesting question of the relation of the Medicine 
of the Indians to that of the Greeks naturally suggests itself- 
The possibility, at le^st,‘ of j’a dope^^nce ,oCe.ithei\on the 
other cannot well be denied, '^h§]gr--we. know ,as , an historical 
fact that two Greek physicians, Ktesias, abouf’ '400 B. c., and 
Megasthenes about 300 b.C;, visited, bf reside# ihf“‘Nort^ 
India. ^ . ' . 

No satisfactory knowledge of hum^n anatomy can be 
attained without recourse to human dissection. Of the 
practice of such dissection in ancient India we have direct 
proof in the medical compendium of Susruta, and it is 
indirectly confirmed by the statements of Gharaka. It is 
worthy of note, however, that in the writings of neither of 
these two oldest Indian medical writers is there any indi- 
cation of the practice of animal dissection.^ Whatever 

^ The only mention of an animal subject is in connexion with 
training in surgery. Thus ^puncturing" is to be practised by the 
medical pupil ‘on the veins of dead animals and on the stalks of 
the water-lily"; similarly, ‘extracting/ on the pulp of various kinds 
of fruit and / on the teeth of dead animals 
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knowledge of the structure of the human body they possessed 
would seem to have been derived by them from the dissection 
of human subjects. And, whether or not cases of such dissec- 
tion were frequent, their surprising proficiency in osteology 
argues a considerable familiarity with the bones of the human 
body* As to the Greeks there is indubitable evidence that an 
extensive practice of human dissection, on dead, and even 
on living subjects, prevailed in the Alexandrian schools of 
Herophilos and Erasistratos in the earlier part of the third 
century b.c. But their knowledge of anatomy appears in 
some particulars, such as the nervous and vascular systems, so 
much in advance of that of the early Indians, that, if there 
was any borrowing on the part of the latter from the Greeks, 
it must have taken place at a very much earlier period, in the 
time of Hippokrates and his immediate followers — that is to 
say, in the second half of the fifth century B. c. 

This conclusion is confirmed by the chronological indi- 
cations, no doubt more or less vague, given to us by the 
Indian tradition which places the earliest Indian medical 
schools of Atreya and Susruta at some time in the sixth 
century B. c., a date supported by the V edas. This being so, and 
considering that we have no direct evidence of the practice 
of human dissection in the Hippokratic school, but know of 
the visit, about 400 B.C., of Ktesias to India, the alternative 
conclusion of a dependence of Greek anatomy on that of 
India cannot be simply put aside. On the other hand, there 
is some indirect evidence that the Hippokratics were not 
entirely unfamiliar with human dissection ^ ; and once admit- 
ting the practice of such dissection among both tlie early 
Greeks and the early Indians, the general similarity of 
standard in their knowledge of human anatomy may well bo 
conceived without the hypothesis of an interdependence. In 
order to be able to verify a dependence of either upon the 
other, we require the evidence of agreement in points whiclx 
are both peculiar and essential in the respective systems. It 

^ On this and other points touching Greek anatomy, see Dr. 
Puschmann's History of Medical Education. 
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is, in part at least, -with, tliis object that the px'esent essay on 
the osteology of the ancient Indians has been prepared. It 
presents the Indian side of the evidence with respect to that 
particular department of anatomy. The Greek side of it yet 
remains to be exhibited; and in the absence of it, as well as 
of my competence for the task, I have entirely abstained 
from complicating my subject with references to any ancient 
osteology other than Indian, lest the presentment of the 
latter should be unduly biased. 

I am tempted, however, to offer one or two passing obser- 
vations. No summary of osteological doctrine, such as we 
find in the writings of Oharaka and Susruta, appears to exist 
in any of the known works of the earlier Greek medical 
schools. If this is the case — and I am writing under correc- 
tion — it greatly adds to the difficulty of making any satisfac- 
tory comparison. There exists, however, a somewhat similar 
osteological summary in the Talmud (see the Note, p. viii) ; 
and as the Talmudic anatomy is admittedly based on the 
anatomy of the Greeks, the summary in question may perhaps 
be taken to reflect the contemporary Greek doctrine on the 
subject. It is ascribed to the first century A. B.; but ceifain 
points in it, such as the inclusion of ' processes " and cartilages 
to make up its total of 248 bones, seem to point to its being 
rather a survival of the system of the Hippokratic school. 
In any case, ho-wever, in its method and details of classification 
it differs materially from the Indian ; and if it may be taken 
in any way as a representative of Gi’eek doctrine, it is difiicult 
to believe in any connexion of the latter with the Indian. In 
this connexion a statement of Celsus, who is a fair exponent 
of the Greek osteology of the first century b.c., may be 
noted. Referring to the carpus and tarsus, he says that they 
* consist of many minute bones, the number of which is un- 
certain*, but that they present ‘ the appearance of a single, 
interiorly concave, bonel ; and with reference to the fingers 
and toes, he says that ‘ from the five metacarpals the digits 
take their origin, each consisting of three bones of similar 
configuration * (beginning of Book VIII). In the latter numera- 
tion of fifteen oints in the hands and feet, Greek osteology 
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agrees with the Talmudic and Indian. As to the carpus and 
tarsus, the two views of ^ a number of small bones ^ and of * a 
single bone* are also found in the Indian osteological sum- 
maries of Susruta and Charaka respectively ; the Talmudic 
summary implies a reckoning of eight small bones. 

Another object of the present treatise is to vindicate the 
true form of the osteological summaries of Charaka and 
Susruta. The former is at present in imminent peril of total 
displacement and oblivion in favour of a well-meant but very 
ill-considered substitute, to which the otherwise meritorious 
first edition of Charaka*s Compendium by Gangadhar has given 
general currency. But in this matter Indian medical history 
is only repeating itself. For, many centuries ago, the same 
misfortune overtook the osteological summary of Susruta, the 
true form of which is now totally lost from all manuscripts 
owing to its supersession by a falsified substitute which gained 
general acceptance through the great authority, apparently, of 
Vagbhata I, who once held a position in India somewhat 
analogous to that of Galen in the mediaeval medicine of the 
West. At a very early period in the history of Indian 
Medicine, owing to the ascendancy of Neo-brahmanism, which 
abhorred all contact with the dead, the practice and knowledge 
of anatomy very rapidly declined, and concurrently anatomical 
manuscript texts fell into great disorder. Attempts w^ere 
made from time to time to restore and edit such corrupt texts ; 
but divorced from and uncontrolled by practical knowledge 
of anatomy, they could not but prove unsatisfactory. Tlie 
earliest example of such an attempt which has survived is 
what I have called the Non-medical Version of the sumnuiry 
of the osteological system of Atreya, w^hich may be referred to 
the middle of the fourth century a, b. A more conspicuous 
example is the falsification of Susruta’s osteological summary, 
under the authority of Vagbhata I, probably in the early part 
of the seventh century a. b. 

The latest example is presented in Gangadhar s invention, not 
(juite thirty years ago, of what professes to be the osteological 
summai'y of Charaka. In this last-mentioned case, owing to 
the modernity of the substitute, it is not difficult, by an appeal 
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to the consensus of still existing manuscripts, to expose and 
prove its baselessness. But that remedy is not available in 
the case of the osteological summary of Susruta, the genuine 
form of which has now disappeared from all available manu- 
scripts, and can be recovered only by a laborious application 
of textual criticism combined with an appeal to practical 
anatomy. But what has occurred in the case of the osteolo- 
gical summaries may have happened also to other parts of the 
ancient Indian texts concerned with anatomy and surgery. 
These texts requii^e careful scrutiny before they can be trust- 
fully accepted and cited as evidence. The present dissertation 
is offered as a first example of such an investigation. Of its 
success I must leave others to judge, only hoping that it may 
induce more competent hands than mine to‘ take up and 
continue the inquiry. 

« • » « 9 • « . 

It only remains for me to offer my cordial thanks to the 
scholars who have given me their help in various ways : to 
Dr. W. Osier, Regius Professor of Medicine, who gave his 
valuable support to the publication of my monograph by the 
Delegates of the University Press ; to Dr. Arthur Thomson, 
Professor of Human Anatomy, who most kindly gave me the 
benefit of his skilled judgement on several difficult points ; 
to Dr. P. Cordier, of the French Colonial Medical Service, to 
whose letters and publications I owe several useful hints ; 
but especially to Dr. J. Jolly, Professor of Sanskrit and 
Comparative Philology in the University of Wurzburg, and 
Dr. Hamilton Osgood, of Boston, formerly Lecturer at Jefferson 
College, Philadelphia, U.S.A.,^ who both did me the favour 
of carefully reading the whole of my manuscript, and supply- 
ing me with some valuable corrections and suggestions in the 
Text-critical and Anatomical Sections respectively. My thanks 
are due also to the authorities of the India Office for their 
liberality in granting a subvention towards the cost of publica- 
tion. For most of the illustrations in the Text I am indebted 

^ His lamented death occurred on the 10th July, 1907, while the.se 
pages were passing through the Press. 
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to the skilful hand of my son. A few of them are borrowed, 
by permission, from Professor A. Thomson’s Handhooh of 
Anatomy for Art Students. The execution of the whole is 
another example of the well-known high standard of the work 
of the Clarendon Press. 

A. F. R. H, 

Oxford: July, 1907. 


NOTE 

The Talmudic osteological summary, referred to on p. t, is given 
in the Jewish Emyclo^pedia^ s.v. Anatomy, as follows : 

^The Eabbis declared that there were 248 members (bones) in 
the human body; namely, 40 in the tarsal region and the foot 
(30+10 = 40); 2 in the leg (the tibia and fibula); 6 in the knee 
(including the head of the femur and the epiphyses of the tibia and 
fibula) ; 3 in the pelvis (ilium, ischium, and pubes) ; 1 1 ribs (the 
12th rib, owing to its diminutive size, was not counted); 30 in the 
hand (the carpal bones and the phalanges) ; 2 in the forearm (radius 
and ulna) ; 2 in the elbow (tbe olecranon and the head of tlie 
radius); 1 in the arm (humerus) ; 4 in the shoulder (clavicle, 
scapula, caracoid process, and acromion)— -which makes 101 for 
each side, or 202 for both; 18 vertebrae ; 9 in the bead (cranium 
and face) ; 8 in tbe neck (7 vertebral, and the os hyoides); 5 around 
the openings [sic] of the body (cartilaginous bones) ; and 6 in the 
key of the heart (the sternum).^ (Oh. I. 8.) 

The identifications within brackets appear to be those of the writer 
of the article on Anatomy. Dr. Bergel, in his Studien ilber die 
naiurwissenschaftlichen Kmntnisse der Talmudisten, hesitat ingl j 
identifies the last two items as genitals and cardiac appendices 
{Eerzanhang, appendix auricularis 1). The identifications that 1 
would suggest may be seen from the subjoined tabular statement. 

The Talmudic osteology does not, like the Indian, divide the 
body into three, but into two parts ; namely, (1) the trunk, inclusive 
of tbe four extremities, and (2) the neck and head. The trunk, 
again, is divided, (1) sagittally, into the two sides, right and left ; 
and (2) coronally, into the back and the front. Hence arises the 
subjoined scheme: - 
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I. Teunk and Exteemities. 

A, THe Two Sides 

1. Lower Limb 

a. plialaiiges 

15 


k' metatarsals . . 

5 


c. tarsals . , 

8 

-40 (foot, tarsals) 

d, malleoli . , . . 

2 


e. unidentified , . . , 

10 


/. leg {tibia, fibula) . , , 

2 

(leg) 

g, patella .... 

1 


A. inner and outer tuberosities . 

4 

• 6 (knee) 

femur . 

1 

A ilium . . . . . 

1 


i, iscbiuni . . , . 

1 

■ 3 (pelvis) 

m. pubes ..... 

1 


2. Middle 

ribs . . . . . 

11 

(ribs) 

3. Upper Limb 

a. scapula 

ll 


5. clavicle . . . . 

1 

' 4 (sboulder) 

c. acromion process . 


d, caracoid process 

iJ 


e, bumerus .... 

1 

(bumerus) 

/. olecranon process , 

1 

■ 2 (elbow) 

g, capitellum of bumerus . 

1. 

k radius and ulna 

2 

(forearm) 

t, styloid processes , 

2\ 


A carpals 

8 

“ 30 (band) 

L ' metacarpals , 

5 

m. phalanges . . . 

15. 


Total . . . . 

101 X 2 =*202 

B. Back, or spinal column (exc. cervix 

) 


■■■ : a. dorsal vertebrae ■. 

12- 


■'."A lumbar vertebrae . ' 

5 

18 (vertebrae) 

' ;C., sacrum.,. coccyx' 

1< 


C.: Front, or breast 

a. sternum and . . . ) 

k costal cartilages . . , 

1 

6 (key of beait) 

Total of Trunk and Extiemities 
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NOTE 


Bronglit forward ...» 226 

° I:- 


II. 

A.. Head 
1. Cranium 
a. frontal bones 
K parietal bones 
e, occipital bone 
(I, temporal bones 
€. malar bones . 


Head axd Neck. 


2v 

2 

1 - 
2 


9 (head) 


2. Openings 
< 1 . mouth (maxillaries) 
h. ear (pinna) . 
c. nose (cartilage) 


2 h 5 (openings) 


B. Neck 

a. yertebrae 
h, windpipe 

Total of Head and Neck 
Grand total of Skeleton 


8 (neck) 

"22 

248 
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STUDIES m THE MEDICINE OF 
ANCIENT INDIA 

PAET I 

THE BONES OP THE HUMAN BODY 
SECTION I 

INTRODUCTION: MEDICAL SCHOOLS, CHRONOLOGY 

§ 1. Explanation of Terms : Medical A uthors, and 
their Works 

1. The theory of the Ancient Indians regarding the skeleton, 
or the bony frame of the human body, has been transmitted to 
us in three different systems. These are the systems of Atreya, 
Susruta, and Vagbhata. 

2. Atrej/a, the Thydcimi, Atreya was not so much a surgeon 
as a physician. He is said to have had six pupils ; and his 
teaching of medicine is said to have been committed to writing 
by all six in the form of a BamJiUd, or Compendium. It may, 
therefore, antecedently, be expected that we shall find their six 
medical compendia to agree in all essential points. At present, 
however, no more than two of them are known to us. These 
are the Compendia of Agnive^a and Bheda (or Bhela). 

3. Charaka and JDrldhalalct, As to the latter, the Bheda 
Samhild, we know, at present, of the existence of but a 
single manuscript (§ 12). The former, the Agniveia Bamhita^ 
has had a changeful history. In its original form it has 
not survived, though it appears to have still existed in 
the eleventh century when the commentator Chakrapani- 
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datta (§ 2, cl. 11) quotes At i^resent it exists only in 
a redaction undertaken^ at a mucli later date^ by a Kashmir 
physician, called Charaka. He, however, appears never to have 
completed it. Possibly death may have intervened. In any 
case, the concluding portion of the redaction, about one-third 
of the whole work, was supplied, several centuries afterwards, 
by another Kashmir physician Dridhabala, the son of the 
physician Kapilabala. The entire compendium consists of eight 
sections {sthdna). The portion contributed by Dridhabala 
comprises, as we know from the same Chakrapanidatta,^ the 
last seventeen chapters of the sixth, and the whole of the 
seventh and eighth sections. In the preparation of this portion, 
Dridhabala, as he himself informs us,® utilized a large number 
of existing treatises. Among these may have been Agnivesa^s 
original Compendium, but his main sources, as a comparison of 
their respective works shows, appear to have been the xUid/i^a 
SamgraJiay or Summary of Medicine, of Vagbhata I, and the 
Niddna, or Pathology, of Madhava. But Dridhabala. did not 
limit himself to his complementary task : he also revised the 
portion written by Charaka himself. He was, as he himself 
informs us in a passage at the end of the eighth section,^ a 
native of a settlement [gmra)^ called Panchanada, i, e. five-stream- 
land, In India the confluence of streams is apt to be treated 
as a sacred place of pilgrimage {tlrtJia) ; and there are there 
several such places called Panchanada. Anciently one of tliem 
appears to have existed in Kashmir, near the confluence of the 
rivers Jhelam {Vitadd) and Sindhu. Its place is indicated 1)y 
the modern village of Pantzinor (lit. five channels), which lies 
close to what was the original site of that eonfluenee, before ii s 
removal to its present site, in the latter half of the ninth 

^ e.g. in his glosses on the Treatment of Fever (Jvara-dkkmta), 
Tubingen MS., No. 463, foL 356 a, ]. 1. 

® Ihid,, fol. 534 6. 

^ See Caraka Samhitd, ed. Jivananda Vidyfisagara (1896), p. 827. 

^ The passage is omitted in Jivananda^s edition of 1877, apparently 
by some accident. It is given in tlie edition of 1896, p. 930, ver. 78 ; 
al&o in the edition of Gangadbar, p. 90, as well as in tbe edition of 
the two Sen, p. 1055. Its genuineness is attested by Chakrapanidatta's 
commentary, Tubingen MB., No. 463, fol. 639 a, L 2. 


MEDICAL AUTHORS 


3 


§ 1 ] 

centiiryj in the reign of King Avantivarman. It is this Kash- 
mirian Panchanada, which probably was the home of Dridhabala.^ 
The early commentators of the eleventh and thirteenth centuries 
(e. g. Chakrapanidatta and Vijaya Rakshita) often refer to a Kash- 
mirian Recension {Kdhnm imtlid) when commenting on passages 
of the earlier portion of the Compendium, i. e. the portion 
written by Charaka himself.^ The probability is that in all 
these cases the reference is to Dridhabala-^s Revision of 
Charaka’s work; for in references to the concluding portion 
of the Compendium, Dridhabala, as a rule, is quoted by name 
as its author.'^ It seems clear from their method of quotation 
that the medical writers of that period were fully aware of the 
exact share which Dridhabala had in Charaka’s redaction of 
Agnivesa’s original Compendium. At a still earlier period, 
Madhava, when he quotes Charaka's redaction in his Niddm, 
or Pathology, shows no acquaintance with the revised version 
of it made by Dridhabala. At the present day the latter’s share 

^ See Dr. Stein’s Translation of the Eajatarangim, cli. iv, 248, v, 
66 ff. ; also his account of the removal of the confluence, voL ii, pp. 239 ff., 
419 ff. The usual identification of Panchanada with the Panjab is 
untenable; for Dridhabala clearly indicates a locality {j>u7*a), not 
a country, as his home. Dr. Cordier, in his E^ce^ites JDeeouverteSj 
identifies it with ^ Panjpur an nord d’Attock, Panjab on the authority, 
as he has informed me privately (letter of January 13, 1905), of ' an 
Indian NSgri map lithographed in Benares ’ and of ‘ the Indian Post- 
Office Guide’. I am afraid he has been misled by his authorities. 
Dr, Stein, whom I asked to verify on the spot, writes to me (letter of 
March 1, 1905) that there is no Panjpur in the region of Attock, nor 
in * the latest edition of the Indian Postal Guide There is, however, 
an isolated ridge known as Panjpir, or ‘Hill of the Five Pirs’, in the 
Yusufzai Plain, KKW. of Attock, a Muhammadan place of pilgrimage. 
This appears to have caused the confusion ; hut between Panjpir and 
Panchanadapur there can obviously be no connexion. See also my 
article on ‘the Authorship of the Charaka Saihhita’ in the Archw 
filT die Gescliiohte der Medizin, 1907, 

“ e. g. Chakrapanidatta, on Jvara-cikitsita^ in Jiv. ed. (1896), 
pp. 455, 456 ; or Tiibingen MS., Ko. 463, fol, 348 a, 1. 7 and foL 348 5, 
1. 2. Also Vijaya Rakshita, on idem, Jiv. ed., pp. 453-4, in MadJiu- 
Jcosa, Jiv, ed., p. 29; also on Ariai-cihitsita, Jiv. ed., p. 549 (or ed. 
1877, p. 574), in Madhuhom, pi 71 ; again on Yaksma-ciJdtaita, 
Jiv. ed., p. 522, in Aladhuhosa, p. 95. 

® e. g. by Chakrapanidatta, in Sutra Sihmia, ed. Harinath Visarad, 
p. 123. Also by Vijaya Rakshita, in MadhuJcosa, Jiv. ed., pp. 84, 120. 
124, 147, 152, 162, 179, 180. 


4 


INTRODUCTION 


[-§1 

in the redaction of Cbaraka is practically forgotten in India, and 
the whole work is there known simply as Charaka’s Compendium 
{Caraha Samkitd). In the present dissertation it will always 
(unless otherwise specified) be refen-ed to under that name. For 
all practical purposes it may he understood that Charaka’s 
Compendium represents Atreya’s system of medicine, as handed 
down by his pupil Agniv'esa. At all events, this is certain in 
respect of the passages relating to the bones of the human body. 
For these passages are contained within that portion of the 
Compendium which is the production of Cbaraka himself; and 
the existence as early as the sixth century b.c., of the osteological 
system contained in them, is guaranteed by references to it in 
the S'aiapatha Bralmana, a Vedic work of that age (§ 42). 

4. Termns of Atreya's System. Of Atreya s theory of the 
skeleton, then, we possess two versions: one bj’ Agnivesa, 
contained in Charaka’s Compendium, the other by Bheda 
(or Bhela), contained in Bheda’s Compendium. In the pre- 
sent dissertations these two versions will be spoken of as the 
‘Medical Version’ of Atreya’s theory. There exists, how- 
ever, also another version of that theory, which has been 

Law-book of Yajnavalkra 
{lajmvalkya BM-ma^dstra), and three other non-medical works 
’version, in the following pages, will be refen-ed to 
‘ ^^n-medieal Version ’. By this term, unless otherwise 
specified, Yajnavalkya’s Law-book must always be understood, as 
being the most reliable source of that version. It will be shown 
subsequently (§ 24) that there is some good reason for believing 
that this Non-medical Version really represents a thin! medical 
version of Atreya’s theory, going back to another puial of 

Atre„ra, diflferent from Agnivela and Bheda, but whose name 
IS BO long'ei* known. 

5. Sumda, the Surgeon. In contrast with Atreva, the physician 
Susruta was a surgeon. While the former professed genera'i medi- 
cine {A^rneda,^ or the Science of life), the latter made surgerv 

If/' ■ wroteaComjiondium 

{SamJnta) of Geneml Medicine {Ayurveda), but, agreeably with his 
profession, its mam concern was with surgical mattei-s.' It thus 
treats of some subjects, such as surgical instruments, which are 
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not noticed at all in the Compendium of Charaka.^ Moreover, 
it omits all mention of some diseases in the treatment of which 
surgery, at that time, did not enter. For this reason, from the 
point of view of general medicine, Su&mta’s Compendium, of 
course/had the appearance of incompleteness. Hence after some 
time (§ 2, cL 5), an anonymous writer composed a Supplement 
{UUara-tantra) which treated of all the subjects unnoticed by 
Susruta. Among the latter were even subjects belonging to 
minor surgery [Sdldk^a)^ which circumstance shows that, for 
example, the surgical treatment of some eye-diseases (as cataract, 
&c.) was still unknown in the time of Susruta. At the present 
day the whole work, inclusive of the Supplement, is known 
simply as Su&uta’s Compendium {Sim'uta Samliitd)^ and in the 
present dissertation (unless otherwise specified) it will be quoted 
under that name. In order to distinguish, however, Susruta 
the Supplementor, or Susruta II/ from the original Susruta, 
the latter is sometimes designated by Indian commentators 
' Susruta the elder' {vrdclha Suimta), For our present purpose 
it is important to notice that the passages relating to the bones 
of the human body occur in the original work of Susruta the 
elder. At the same time, it is quite possible that the Supple- 
mentor, in addition to his proper task, may have subjected the 
original portion of the compendium to some amount of revision. 
But from indications in the before-mentioned ^atapatlia Brdhmana 
(§ 42), it is not probable that this occurred in the case of the 
passages in question. 

^ Susruta devotes two whole chapters (tbe seventh and eighth of 
the Butra Sthdna) to the description of surgical instraments, and one 
whole chapter (the twenty- fifth) to the principles of surgical operation* 
Charaka appears to speak of surgical operations in two places of his 
Compendium. The opeiation of laparotomy is described in the CiMtsita 
Sthdna, ch. xviii, verses 179 if. (Jiv* ed., p. 653); and an operation 
for the extraction of a dead foetus is briefly mentioned in a clause of 
the SUrlra Sthdna, ch. viii, § 64 (p. 364). In neither of these cases, 
however, is any surgical instrument named. Moreover, chapter xviii 
(on Udara) was not written by Charaka at all, but by Dridhabala, who 
extracted his information from Susruta’s Compendium {Gik, Sth,, xiv, 
pp. 454-5), where the appropriate instrument {vnhimuMa, a kind of 
trocar) is named ; and tlae clause in chapter viii is probably a similar 
interpolation of the same Dridhabala. 
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6. Vdgbliatal. Vagbhata knew both Compendia, of Charaka 

and of Sulrata. He refers to both these medical writers 
by name, and quotes, or at least utilizes, their works. In his 
time Charaka’s Compendium was still incomplete, but Susruta’s 
Compendium had already received its Supplement. This is 
particularly shown by Vagbhata’s treatment of the diseases of 
the eye, which are dealt with in Susruta’s Supplement, while 
in Charaka’s incomplete work they are not described at all. 
Yagbhata wrote a Compendium on General Medicine, which, 
on the model of the Supplemented Compendium of Susrutai 
he divided into six sections {stJima)} and to which he gave 
the name of Summary of the Octopartite Science 
Samgraha)? The name indicates Vagbhata’s object. It was 
to ^ther up into a harmonious whole the more or less con- 
flicting medical systems current in his time, especially those 
contained in the Compendia of Charaka and Snsruta. In 
pursuance of this object he introduced, especially with refer- 
ence to the diseases of the eye, many modifications” in the classi- 
fication and nomenclature which had hitherto been accepted 
in medicine- It also led him to the adoption of compromises-— 
by no means^ always successful— of which, as the present 
dissertation will show, his exposition of the skeleton presents 
a conspieiions example, 

7. TagbhaU 11. On the basis of Vfigbhata’s Summary a much 
later namesake of his, whom I shall designate Vrigbhata II. 
wrote a new work, in the name of which a return is made to the 


^ " The concluding section is called Uttam SthCma in Tarfbliat-i’M 
Summary but Vttara Tanira in Susruta’s Compendium. TJie latfL'- 
consists of five_ Sthana and an Uttar a-tantra, while the former is 
made up of SIX Stlmna. The difference in the nomenclature 
sigmficant. Suh-uta’s original work consisted of only five Som 
(siAana), to which, at a later date, a supplementary tiWtise {taiitra\ 
was added On the other hand, the division into six seed ions (iS) 

into eiglit branches : (l> Intem-il 
Medicine {Kaya Cthisa)-, (2) Major Sureerv w . 

Surgery iSalakya): (4) DaemoiinWv { 
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older usage, bj calling it t lie Compendium of tbe Essence of the 
Oetopartite {A§t/mga Hrda^a SaMUd), With reference 

to Mill the author of the Summary [SarhgraJia) is sometimes 
called, by Indian commentators^ Vagbhata the elder {vnldlia 

Vdgiliata). 

§ 2 . Chronology 

1. It will naturally be expected that some information 
should be given regarding the chronology of the works and their 
authors mentioned in the preceding paragraph. Unfortunately 
there still exists very great incertitude with respect to their 
absolute, and to some extent even to their relative, dates. 

On a future occasion I hope to enter more fully into the 
discussion of the chronological question : for our present purpose 
the following statement will suffice. 

2. Origin of Meclicme. According to the Indian medical tra- 
dition the knowledge of medicine had a twofold origin. On the 
one hand, it was delivered bj^ the god Indra to the sage Bhara- 
dvaja, and by him to Atreya : on the other, it descended from 
Indra to Dhanvantari (also called Divodasa,and Kasiraja), and from 
him to Susruta. This tmdition traces medicine from a mythical, 
through a semi-mythical, to an historical beginning. It may be 4 
taken to mean that Atreya, the physician, and Susruta, the sur- 
geon, were understood to be the first founders, in their respective 
departments, of medicine as a science. Before them there existed 
only what may be called medicine men, who practised medicine 

as a witchcraft, and the source of whose knowledge was claimed 
to be supernatural. 

3. Atrega and Susruta, According to another, non-medical, 

line of Indian tradition, preserved in the Buddhist Jdtakas^ or 
Folklore, there existed in India in the age of Buddha two great 
universities, or seats of learning, in which ‘all sciences’ {sahba- 
Aigjpdni, or including medicine, were taught by 

* professors of world-wide renowm ’ {disd’^jpamoM/ia dcariga, or di^d- 
grdmiikhga dcdrga). These two universities were KdB^ or Benares, 
in the East, and the still more famous Tahaiild, or Taxila (on the 
Jhelam river) in the West. In the latter university, in the time 
of Buddha or shortly before it the leading Professor of Medicine 
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was Atreya.^ He, accordingly, should have flourished at some 
time in the sixth century B. c. As one of the names of Susruta’s 
teacher is Kato-aja, which literally means King of KiisT, he may 
not unreasonably be referred to the university of KasI, or Benares. 
This would place the origin of surgery, as a science, in the East 
of India. As a matter of fact, the origin, at least of ophthalmic 
surgery, is uniformly placed by Indian tradition in the eastern 
province of Bihar, being credited to Nemi, the ‘ lord of Videha ’ 
(or Tirhut). Regarding the date of Susruta we have the 
following iinheations. He must have been acquainted with the 
doctrines of Atreya. With reference, for example, to the bones 
of the human body, he introduces his own exposition with a 
remark pointing out the diflerenee between Atreya’s system and 
his own in respect of the total number of the bones (see § 27). 
This proves that Susruta cannot have been anterior to Atreya. 
On the other hand, thei'e are indications in the ^afapui/iu 
Brdhnana, a secondary Vedie work, that the author of it was 
acquainted with the doctrines of Susruta (see §§ 42, 56, 60, 61). 
The exact date of that work is not known, but it is with good 
reason referred to the sixth century b.c. (see § 42), The pro- 
bability, therefore, appeara to be that Susruta was a rather 
yoimgei contempoi'ary of Atreya, or, let us say, a contemporarv 
of Atreya’s pupil Agnive&. 

4. The Athwroa K ida-. As bearing on the very early date of 
both. Atreya and Susruta, we have a rather significant piece of 
evidence in the Aihmva Veda. That work, in ife tenth book, con- 
tains a hymn on the creation of man (see § 43), in which the 
severa.1 parts of the skeleton are carefully and orderly enumerated 
in striking agreement more especially with the system of Atreya 
as contained in Charaka’s Compendium.® The date of the Afha nv 
Veda is not exactly known, but it belongs to the most ancient 
or primary Vedic, literature of India. It cannot be placed later 


to famons physician Jivaka, a contemporary of Buddha, is stated 
to have studied medicine in the Taxila Universitv under Itrcv-. 
(see Eockhill’s Life of Bvddha, pp. 65, 96). ' 

Fssages of a similar character in the 
ifwolf e e/idence is reviewed by me in the Jounud 

of the Royal Asi<atc Somty for 1906, p. 915 ft'., and for 1907 p i it 
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than the sixth centmy b. c., because references to it are found in 
secondary Vedie works, such as the S'atapatha Bfdhmam above 
referred to. The larger portion of it (Books I~X VIII), indeed, 
admittedly belongs to a much earlier period, possibly as early 
as about 1000 b. c. ; and the hymn in question is included in 
this older portion. Moreover, within that portion it belongs to 
a division (Books VIII-XII) which bears a distinctly hieratic 
character. It thus takes us back to that prehistoric, or semi- 
mythical age of the ‘medicine men’ who combined the 
functions of priest and physician. This period, as already 
stated (clause 2), Indian tradition represents by the name of 
Bharadvaja, and to him it actually ascribes the authorship of 
one of the hymns (the twelfth of the tenth book) of that hieratic 
division.^ 

5. Char aha and Ndgdrjtina, According to a Buddhist tradi- 
tion ^ Charaka was the trusted physician of the celebrated ‘ Indo- 
Scythian’ King Kanishka. Unfortunately the date of Kanishka 
himself is still in dispute, opinions varying from the first century 
B. c. to the third century a. The preponderance of evidence 
appears to me in favour of Kanishka’s reigning in the middle 
of the second century, circa 125-150 a. n. There exists an 
Indian medical tradition which assigms the revised and supple- 
mented edition of Susruta’s original work to Nagaijuna."^ If he 
should be the well-knovm Buddhist patriarch of that name who 
is said to have been a contemporary of King Kanishka, his date 
would practically coincide with that of Charaka. Accordingly 
the original Compendia of Agnivesa and Susriita would have 
been revised and re-edited at much the same time. 

^ On the date of the AtJiarm Veda^ see pp. cxl-clxi in Professor 
Lanman’s edition of Whitney’s Translation of the Atharva Veda 
Samhitd ; also Professor Macdonell’s Sanskrit Literature^ pp. 185““201. 

® Discovered hy Professor Sylvain Levi, Indian Antiqutmj^ vol. xxxii, 
p. 382 ; Vienna Oriental Journal, vol. xi, p. 164. 

See V. A. Smith, Burly History of India, pp. 225-G ; Dr. Fleet, 
in Journal of the Royal Asiatic Society, 1906, p. 979 ff. ; Mr. D, E, 
Bhandarkar, in Journal of the Bombay Branch of the Royal Asiatic 
Society, voL xx, p. 269 ff. 

^ See Dallana's Commentary to Suhnta’s Compendium (ed. 
JTvananda), p, 2; also Dr. Cordier’s Recentes D^couvertes, pp. 12, 
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6. VagMata the Elder. Regarding the relation of Yag'bhata I 
to Charaka and Susratathe elder, liis posteriority is proved by his 
referring to both these writers by name, and sometimes even quot- 
ing their actual wwds.^ His relation to Siisruta II, the Siipple- 
mentor, is less certain. So far as known to me, he never actually 
quotes from him; still his Summary {Samgraha) presents nu- 
merous indications of a decided posteriorit 3 ^ His treatment, e. g. 
of the diseases of the eye, though in its general lines agreeing 
with that of the Supplementor, yet in its more artilicial and 
scholastic method of classification — Yagbhata 1 counting ninety- 
four diseases against the seventy-six in the Snpplementor’.s 
more natural system — suggests his posteriority to Snsruta II. 
The idaee assigned to. Vagbhata I by later Indian Medicine, 
in its traditional series of the three men, Charaka, Susruta, 
Yaffbhata, makes in the same direction ; for there can be no 
doubt that, in that series, the term Susruta refers to the 
Sui^plemented Compendium which is now known under Susruta’s 
name. If Susruta II is rightly placed in the second century 
A. n., as a contemporaiy of Charaka, Vagbhata I is, of course, also 
posterior to him. Indeed, there is good reason for placing Vag- 
bhata I as late as the early seventh eentuiy a. b. The Buddhist 
pilgrim, Itsing^ who resided ten years in the Nalanda monastery 
(in Bihar), from about 675-685 a.b., states in his lleeml of 
Buddhist Practices that the ‘ eight arts (i. e. branches of medicine, 
anie^ footnote 2, p. 6) formerly existed in eight books, but lately 
a man epitomized them, and made them into one bundle (or 
book)’, and he adds that ‘all physicians in the five parts of 
India (i. e. the whole of India) practise according to his book 
Seeing that Vagbhata I ’s Compendium bears that precise name 
of ‘ Epitome (or Summary, Samgraha) of the Oetopartite Science b 
the conclusion seems 'warranted that Itsing was referring to 
that Summary. If so, Vagbhabi I cannot have preceded Itsing 
by any very long interval of time; nor may the interval 1)e 

^ By name, e.g. in Samgraha^ Bombay ed., voL i, p. 2^0); voL ii, 
p. 421. Again quoted from Charaka, ibid,^ i, pp. 2c), ; voL ii, 

pp. 212, 213, et pmdmi from Susruta I, vol. i, pp. 109, 121, 
177, 247 ; voL ii, p. 303, et passim. 

^ See Professor Takakusu’s Translation, p. 128 : also Joarmd 
Royal Asiatic Soc.^ 1907, p, 413ff. 
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made too short, because time was necessary for the diffusion of 
the Summary as a standard work ^ throughout India Accord- 
ingly Vagbhata I may be placed early in the seventh century, 
or about 625 a. n. This estimate of his date is supported by 
certain structural features of his Summary, which are explained 
in §§ 38-40. It is, further, in agreement with the progressive 
decadence in the knowledge and practice of anatomy and 
surgery, which is apparent in the medical writings subsequent 
to the time of Susruta II* One of the results of the present 
dissertation is to bring out the contrast between the treatment 
of the bones of the human body in the hands of Susruta and 
Vagbhata I. While that of the former exhibits a remarkable 
familiarity with the structure of the skeleton, the latter's 
treatment of the subject is so replete with inconsistencies and 
incongruities as to show that in the time of Vagbhata I practical 
anatomy had fallen into disuse. At a still later time, in the 
Compendium of Vagbhata II, the information about the skeleton 
is limited to the bare statement that the total number of bones 
is 860.^ Again, the surgical treatment of certain diseases of the 
eye, such as cataract, which occupies a considerable space in the 
Supplement {Uttara Tantfd) of Susruta II, is much less pro- 
minent in the Summary (Sam^ra/ia) of Vagbhata I, while in 
the subsequent writings of Madhava, Dridhabala, and Vagbhata 
II it is altogether ignored. The dates of the latter three 
authors fall somewhere, at no great intervals, in the period from 
the 7th-9th centuries A.n.; and facts, such as those just men- 
tioned, indicate the place of Vagbhata I to be intermediate, 
yet much nearer to them than to Susruta II, and thus tend 
to confirm the assignment of the former to the early seventh 
century a, d, 

7. Madhava^ Bfidhahcda^ and VdghJtafa II. With regard 
to the chronological po>sition of the three authors, Madhava, 
Dridhabala, and Vagbhata II, two points are quite certain. 
In the first place, all three are posterior to Vagbhata !• 
This, to start with, is a necessary inference from their atti- 
tude, as above explained (clause 6), towards anatomy. But 

^ Contained in half a verse, Astmiga Hrdaya, S'drira Sthdna^ ch. iii, 
ver. 16 a (1st ed., vol i, p. 548). 
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there is positive proof. Madhava cites Vagbhata I by Banie^ 
and also quotes from him anonymously.^ Dridhabalaj thoiig^^ 
he does not name Vagbhata I as his authority, quotes from him 
very frequently.^ Also his total of ninety-six diseases of the 
eye is based on Vagbhata I's total of ninety-four (see p. IS). 
As to Vagbha^ II, according to Ms own statement,® his Com- 
pendium [jhldhga Erdaga SamMfd) is based on the Summary 
{Astdnga Samgraha) of Vagbhata I, and reproduces it eopiously. 
In the second place, all three are anterior to Chakrapunidatta, 
whose date is about 1060 a. d. The latter names Dridhabala, 
and expressly specifies the extent of his contribution to Charaka^s 
Compendium,'* He also frequently quotes Dridhabahi as the 
author of the last section [SkldJii SiMna) of that Compendium/'^ 
As to Vagbhata II, quotations from him, by name, are very 
numerous in Chakrapanidatta’s Commentary on Charaka's Com- 
pendium.® Madhava’s anteriority to Chakrapanidatta necessarily 
follows from the fact of his preceding (see p. 13) both Dridhabala 


^ By name, in Siddhagoga, i, 27, cf. Samgrakcij vol. ii, p, I, L 8. 
Quoted, iniVh’i{:ma(ed. Jiv.), ii, 22, 23jCf.Samgraka^ voLi, p.268, 11. 2-S. 

^ Caraka Samhitct (ed. Jiv., 1896), Cikitsita Sthiina^ xvi, ver. 31, 
p. 624, cf. Samgraha^ vol. ii,p,26, 11. 7, 8 ; ihid,, xvi, verses 53 ff., p.626. 
cf. Samgraha^ vol. ii, p. 27, IL 8 ff.; ibid.^ xvi, ver. 64 b, p. 627, cf. 
Samgraha, vol.ii, p.27, 1 . 19 ; ibid., xvi, verses 76ff., p.628, ct Samgraha. 
vol. ii, p. 28, 11. 20 ff.; ihid.^ xvi, ver. 97, p. 638, cf Samgrakaf vol, ii. 
p. 108, IL 15 ff. ; 

® See Astdiiga Brdaya, Uttara Sthdna^, ch. 40, ver. 82 (1st ed., 
vol. ii, p. 826), 

^ See Cliakrapanidathfs Commentary, in Tubingen MS-, no. 463, 
fob 534 6. 

® e.g. Chakrapanidatta’s Commentary (ed. Tisarad), p. 123, II. 18, 19, 
cf. Caraka Samhitd (ed. Jiv., 1896), Siddlii Sthdna. vi, Yt‘r. 3, p, 887; 
ibid., p. 238, 11. 15, 16, cf Siddhi Sthdna, vi, ver. 19, p. 888. 

^ e.g. in Visarad's edition, p. 15, il. 17 , 18, d. Astahga Erdaga. 
Sutra Sthdna, cb. i, ver. 3 (1st ed., vol. i, p. il); ibid., p. 124, 11 12, 13, 
cf Erd., ibid., ch. xiii, ver. 33 (vol. i, p. 282) ; ibid., p, 250, 11. 22, 23, 
cf Ast, Mrd., Niddna Sthdna, cli. x, ver. 21 (voL i, p. 772). — As 
Vagbhata II so extensively reproduces the text of Vagbhata I, it is 
important to note that in this, as well as in the preceding footnotes 
concerning Madhava and Dridhahala, only such passages 'have ImM 
selected as evidence as are found only in the Safkgrulm of Yagblm|a I, 
or in the Samhitd of Vagbhata IT, according as the ease in hand 
required. 
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and Vagbhata II. These three medical authors, accordingly, 
must have their place somewhere between the seventh and 
eleventh centuries a. n. 

8. Mddliava. Coming now to the chronological place of Ma- 
dhava, Dridhabala, and Vagbhata II, relatively to one another — 
a point still involved in much obscurity — ^the trend of the avail- 
able evidence appears to make for the following positions. In the 
first place : Madhava is anterior to Dridhabala. There are two 
facts which seem to be conclusive on this point. One concerns 
the enumeration of the diseases of the eye, Susruta II, giving 
a detailed list, counts seventy-six such diseases, while Vagbhata I, 
recasting the list of Susruta II, makes out a total of ninety^four. 
Madhava, who elects to abide by Susruta II’s method of 
counting, nevertheless increases the total to seventy-eight/ by 
adding two diseases of the eyelashes. Vagbhata II simply 
adopts the list of Vagbhata I. Dridhabala, attempting a com- 
promise, states the total to be ninety-six.^ He does not explain 
how he arrived at that total, nor, indeed, does he give any 
details at all, but simply refers the curious on the subject to 
other medical authorities. In these circumstances it may be 

^ The memorial verses, as commonly printed in Madhava's Niddna^ 
giving a total of seventy-six, are spurious and false. Jivananda^s 
edition gives them at the end (p. 347), but Udoy Chand Dutt’s edition 
at the beginning (p. 220) of the chapters on the diseases of the eye. 
Moreover, they do not agree with Madhava's own text ; for they omit 
the two diseases of the eyelashes {jpaksina-hopa and paksma^-sata), 
mentioned hy MMhava at the end of the last of those chapters (Jiv., 
p. 347, verses 22, 23 ; U.G. Dutt, p. 236). Adding these two diseases, 
the total becomes seventy-eight. The various systems of enumerating 
the diseases of the eye adopted by Susruta II, Vagbhata I, Madhava, 
and Dridhabala respectively, are very complicated. It is impossible, 
in the present case, to state more than the simple facts. In a sub- 
sequent dissertation on the diseases of the eye I hope to have an 
opportunity of explaining the details. 

^ In Caraha Samkiid^ Cihitdta Sthcma^ Gli. xxvi, ver. 222 (Jiv., p. 761), 
The edition published by the two Sens reads seventy-six (p. 884, 1. 4) ; 
but this is a mere reprint from Gangadhar's Berhampore edition 
(p. 575), for which there is no known manuscript authority. It appears 
to be an ‘ emendation ' of GangMhar himself. All existing MSS. read 
ninety-six ; e. g. Tiibingen MSS., No. 458, fob 632 a, 1. 2 ; and 
No. 459, fob 216 b 5 ; India Office MSS., No. 335, fob 419 5, 1. 1, 
and No. 359, fob 153 a, b 7 ; Deccan College MS., No. 925, fob 334 a, 1. 6. 
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concluded that Dridhabala obtained his total of ninety-six by 
adopting Vagbhate I’s total of ninety-four (which corresponds 
to Susmta II’s total of seventy-six) and adding to it the two 
new diseases set up by Madhava. It thus follows that Madhava 
is anterior to Dridhabala. The second fact concerns the so-called 
Kashmir Recension {K&hnlra-pdtlia) of Charaka’s Compendium. 
Vijaya RaJkshita, in his commentary (called Madktihm) on 
Madhava’s Pathology {Nidaua), notices several passages, cited by 
Madhava from Charn.ka’s Compendium, where the Kashmir 
Recension differs from the Recension quoted by Miidhava. The 
inference is that Madhava cites the passages as written b}- 
Charaka himself ; that the Kashmir Recension was not known 
to him, and that, in fact, that Recension was not yet in exist- 
ence. Seeing that the Kashmir Recension w^as the work of the 
Kashmir physician Dridhabala (§ 1), it follows that Dridhabala 
is posterior to Madhava. No doubt every link in this chain 
of inference possesses no more than probable force; still, the 
cumulative effect of the two arguments is to raise the presump- 
tion that, as a fact, Miidhava is anterior to Dridhabala.^ 

9. BrUlliahala. In the second place, Dridhabala is anterior to 
Vagbhata II. The latter, in one of the concluding verses of his 
Compendium, 2 refers to the very insufficient character of the infor- 
mation on the diseases of the eye to be found in Charaka’s Com- 
penpum as compared with that given in Su^ruta’s Compendium. 
Seeing that that information is contained in one of Dridhabala's 
complementary chapter's,® Vagbhata’s remark proves that he was 


It IS true that the commentator Vijaya Eakshita (c. 1210 a I)) 
rn an explanatory statement on Fidmia (ed. Jiv., p. 147), xxii, 5, II. 1 '2 
= Caraha Smihita, GiJdtsita Slliana, xxviii, ver. 24^’(.Tiv ’ p 773C 
aparently implies the posteriority ofNfidhava to Dridhabala.' But 
It should be observed that the object of Vijava Rakshita is not tu 
make a chronological, but an exegetical statement. Tire chronolorical 
implication may not have been intended by him, even assuming "that 
m the thirteenth century the exact chronological relation of Madhava to 
Dridhabala was still inthin the knowledge of medical writers. 

bee Astmga Hrdaya, Uttara StMna, cli. xl, ver. 83 ■ in the lat 
ed., vol. 11, p. 826 . . 00 , lu uie ibt 

c tlie, twenty-sixth chapter on Trimarmlya. in the Caraka 

C^tsUa veraes 221-56 (Jiv. ed.,‘^1896, pp. 761-4). 

The fact that Vagbhata II simply speaks of Oharaka’.s Compendium 
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acquainted with Dridhabala’s completion of Chai'aka’s Com- 
pendium. Moreover, Vagbhata II not infrequently revises tbe 
versified form in which prose passages had been quoted by Dri- 
dhabala from the Summary (Samp^a/m) of Vagbhata I.^ Lastly, it 
may be noted that Ariinadatta, in his commentary on Vagbhata 
ILs Compendium, expressly refers to Dridhabala’s edition of 
the Compendium of Charaka as the source of one of the verses 
of Vagbhata II.^ This last point is particularly effective. The 
verse in question occurs in the introductory portion of the nine- 
teenth chapter of Charaka’s Compendium on the Treatment of 
Chronic Diarrhoea ® (§ 99, cL 2). In that portion Dridhabala 
summarizes in %^ersified form the prose account of the subject in 
the Anatomical Section of the Summary of Vagbhata I.^ That 
it is really a summary of Vagbhata I’s account is obvious from 
the fact that his terms and phrases are as far as possible retained 
by Dridhabala. Vagbhata II still further summarizes the sum- 
mary of Dridhabala ; and that his doubly summarized account is 
really based on the latter, but not on Vagbhata I, is shown by 
the fact that it contains none of the terms and phrases of the 
latter, but retains intact three of the verses (among them the 

without any reference to Dridhabala's authorship of the chapter in 
question creates no difficulty. As observed in § 1, the whole work, 
inclasive of Dridhabala’s complement, came to be known simply as 
Charaka's Compendium ; and it is not at all uncommon to find 
Dridhabala quoted as ‘Cliaraka"; e. g. by Vijaya Raksliita in his 
MadhuJcosa (Jiv,, 1901), pp. 159, 161, 163, 

^ e. g. the prose direction in Samgralia^ CiMtsita StMncii ch. xvii 
(vol. ii, p. 99, 1. 23), is expressed by Dridhabala in a single verse 
{Car aha Samhitd, Cih., xviii, ver, 85 a ; Jiv., p. 646), while Vagbhata II 
gives it in t%vo verses (Astdnga Hrda^a, Oik,, xv, verses 9 6 h, 97a, in 1st 
ed., voL ii, p, 285). Other examples are : Vagbhata II in Cikitsita, xv, 
verses 61 6-63 (vol. ii, p. 279) and verses 91 h, 92 (vol. ii, p, 284), com- 
pared with Dridhabala, in Cik,, xviii, verses 67 5-69 (Jiv., pp. 644-5) and 
verses 80, 81 (Jiv., p. 645), and with Vagbhata I^s prose in Oik., xvii 
(vol. ii, p. 98, 11. 9-12, and p. 99, 11. 21-23). 

“ See Astdiiga Ur day a (1st ed.), vol. i, p. 571, 1. 19. The verse in 
question is 62 6, 63 a, in the third chapter of the Sarira Sthdna, 

^ See Cikitsita Sthdna, Gmlianl-roga, xix, ver. 14, in Jiv. ed., 1896, 
p. 656. 

^ See Astdnga Sa^kgraha, Sdrl.ra Sthdna, ch. vi, in the Bombay ed., 
vol. i, pp. 230 ffi 
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verse in question) of Dridhabala.^ This state of things was 
evidently realized by Anmadatta, for, as already stated, he 
expressly mentions Dridhabala as the source of Vagbhafa IL 

10. Their Bates, The evidence of Arabic sources points to 
the seventh or eighth century for Madhava, and that of Tibetan 
and other sources to the eighth or ninth century for Vigbhata II. 
According to the evidence, already explained, Dridhabala takes 
his place intermediately between Madhava and Vigbhata. II. 
Accordingly it is probable that all these three medical writeis 
come in the period from the seventh to the ninth century, at no 
very great interval from one another. In any case none of 
them can be later than c , 1060 a.d., the date of Chakrapanidatta* 

11, Commeyitatofs and their Bates, Of early commentators 
on the Compendia of Charaka and Suhuta, and on the Summary 
of Vagbhata I, whose works have come down to us, the following 
may be mentioned. 

On Charaka^s Compendium we have Chakrapanidatta's Com- 
mentary, called Caraka Tdtparya T%kd (i. e. Explanation of 
Charaka’s Meaning) ox Ayurveda Bipnkd Li^ht on General 
Medicine). Its author is known to have lived about 1060 a. i>. 

On Susruta’s Compendium we have Dallana’s eommentaiT. 
called Mhandha Samgraha^ or Summary of Commentaries, The 
earliest known quotations of this work are by Hemiidri and 
Vaehaspati,® who lived about 1260 a. n. ; and as Dallana himsell 
quotes Chakrapanidatta, he should be placed in the twelfth 
century. He frequently quotes also a commentary {pahjihl or 
cawlrika) by Gayadasa (or dimply Gayin), called CaudriM^ 

or Reasoned Elucidation. Gayadasa, therefore, cannot be placicd 
later than the eleventh century, and he may have been a 
contemporary of Chakrapanidatta, seeing that neither appears 
to quote from the other.^ 

^ Namely, verses 59, 60, 62 in Astmiga Hrdaya, htirim Sthdmi 
ch. iii (1st ed., vol. i, pp. 566, 567, 569). 

^ For details and authorities see Professor Jolly’s Indian Medicine, 

§§ PP* 

2 According to information by letter (October 30, 1904) from 
Br. P. Cordier, 

See Professor Jolly in the Journal of the German Oriental Society, 
vol. Iviii, p. 114 ff.; and Dr, P. CordiePs Memntes Ditoumries^ p. 13. 
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On the Compendium of Vagbhata II we have a commentary 
by Arunadatta, called Sarvanga SmdaH {L e. Excellent in all 
Branches of Medicine).^ On the Pathology (WiddMa) of Madhava 
there exists a commentary, called MadJmkosa (i. e. Receptacle 
of Honey), the joint work of Vijaya Rakshita and his pupil 
^rikanthadatta, and another by Vachaspati, called Atanka 
Darpana (i. e. Mirror of Diseases). The latter, as he himself 
states (in verse 4 of his Introduction), consulted the Madkukom 
for the purpose of writing his own commentary, and Vijaya 
Rakshita controverts a certain doctrine of Arunadatta regarding 
the structure of the eye.^ Vachaspati further states (in verse 5 
of his Introduction) that his father Pramoda was chief physician 
at the court of ‘Mahamada Hammlra^ that is, of the Amir 
Muizzuddin Muhammad (the celebrated Muhamed Ghori) who 
reigned in Delhi from 1193 to 1205 a, n. Moreover, Vijaya 
Rakshita quotes Gunakara who wrote the Yogaratmmdld in 
1239 A. D.^ Accordingly we obtain the following approximate 
dates : 

Arunadatta, about 1220 A. n, 

Vijaya Rakshita, about 1240 a. d. 

Vachaspati, about 1260 a. n. 

12. BMskara Bliatta and Bhava Misra, To a slightly 
earlier date than that of Chakrapanidatta belongs a medical 
author, Bhaskara Bhatta. He appears to have lived about 
1000 A. n.^ He wrote a tract on Anatomy, called ^drlra 
Badminl (i. e* Lotus among Works on Anatomy). The state- 

For further information on the commentaries on Susruta' s Compendium, 
see my Article in the Journal of the Royal Asiatic Society of London 
for 1906, p. 283. 

^ The title makes a pun : it also means " a woman beautiful in all 
her limbs'. 

® It concerns the true position of the so-called hcihya patala or 
outer cover of the eyeball, i. e. the cornea plus aqueous humour. 
See Astdnga Hrdaya^ Uttara Sthdna, ch. xii, ver. 1 (in 1st ed., 
vol. ii, p. 516). 

® Information by letter (October 30, 1904) from Dr. P. Cordier, 
The quotation occurs in the Madhukosa on JJiddna, v, 7 (Jiv., p. 68). 
On the date of Gunakara, see Peterson's Report y 1886-92, p. xxvi. 

See Epigraphia Indica^ vol. i, p. 340. The S'drtra Padminl was 
brought to notice by Dr, P. Cordier in his Ricentes D^coumrteSy p. 30. 
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meats on the skeleton, contained in this treatise, reprodnee 
the doctrine of Sus'ruta, as modified by Vagbhata I (see § 36). ^ 
A very mnch later author, who also reproduces Susruta’s 
doctrine on the skeleton, and who will be mentioned occasion- 
ally in the following pages, is Bhava Milra. He li«>d in the 
sixteenth century, and wrote a voluminous compilation, oi no 
originality, from previous medical writings, under tlie name of 
BMm Prakdkt. (i. e. Manifestation of the Truth). 


SECTION - II 


TEXT.CEITICAL.- THE RECORDS ■ ' 

. A. 'The Systebi OF Atreya-Cil4.raka ;' ','V 

■ f 3. Charakcis Statement , ' and its Recensions 

The Medical Version of Atreja’s system of the bones 
of the human body, as handed down by Charaka, , is con- 
tained in the beginning* of the seventh chapter {adliyd]/(i) 
of the fourth or Anatomical Section of his 

Compendium. 

There exist two recensions, of Charaka’s statement. One is 
contained in the edition of the Compendinm which was printed 
by Jlvananda Vidyasagara in Calcntta in 187 7, where it is found 
on page 370, lines 5~19. The other occurs in Gaiigadhar’s 
edition, page 186, lines 11-22, printed in Berhampore, 1879 
(BaJiramipura, smmat ■ 1936). , These two recensions differ so 
widely from each other that it is necessary to inquire into 
their respective authorities. 

The recension of Jivananda has the following witnesses in its 
favour. In the first place, it has the support of all accessible 
manuscripts* I have been able to examine the following nine: 

1. The two Tiibingen University MSS., M. a. I. 458 and 459 
(Cat., Nos. 141, 142). They come from Benares, whence they 
were procured by myself for the late Professor von Roth in 
1873. The original MS, from which No. 142 was copied is 
dated in mmvat 1778, i, e. 1721 a. b. 

2. The two India OiSice MSS., Nos. 335 and 881 (Cat, Nos. 
2637 and 2640), originally belonging to the Colebroobe Collec- 
tion, and therefore probably from Calcutta. No. 2640 is dated 
1806 a. B. 
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3. The two Deccan College MSS.,. No. 368 (Bhanckrbar’s 
Report of 1882-3) and No. 925 (Kathavate’s Report of 1891-5) ; 
from Western India ; dates unknown.^ 

4. Two Kashmir MSS., in ^arada characters. One, No. 3266 
(p. 182. of Dr. Stein’s Catalogue), belongs to the Jammii Library, 
and was excerpted for me through Dr. Stein s kind intei- 
mediation. The excerpt from the other I owe to the kindness 
of Dr. P. Cordier (see his Beeenies Bt^eonrerks, p. 9). The dates 
of these two MSS. are unknown ; but as botli are writh^n on 
paper they must be comparatively modern. 

5. The Aiwar Palace Library MS., No. 1624, an excerpt from 
which was transmitted to me by the kindness ot Major F* T. A. 
Spence, the British Political Agent. 

It should be observed that these nine MSS. come from widely 
separated Indian localities. They are, therefore, independent 
witnesses — a fact wdiieh enhances their testimony « 

In the second place, the recension of Jivananda has the support of 
the oldest existing commentary of Chakrapilnidatta (c, 1060 A.B.). 
A considerable number of names of more or less ancient glossators 
or commentators is known, for a list of which Dr. P, Cordier*s 
Secentes Becoumrie^^ pp. 10, 11, may be consulted. But tlie 
commentary of Chakrapanidatta is the only one that now 
survives, and even of it, manuscripts are extremely rare, and 
all are incomplete. I was able to consult the Tiibingcn 
University MS., M, a. I. 463 (Cat., No. 146). It fortunately 
contains Chakrapanidatta’s glosses on Clianika’s staitement in 
question. These glosses are based entirely on tlie recension whi<‘h 
is printed in Jivananda’s edition, and while they refer to various 
interpretations of it, they give no indication wlmtsoover of the 
■ existence of a recension even faintly resembling that of 
Gangadhar's edition. 

In the third place, the recension of Jivananda has the siippcai 
of the Medical Version of Atreya’s system as handed dcnen by 
Bheda (or Bhe}a), as well as of the Non-medictd Version of tliiii 
system as preserved in Yijnavalkya’s Law-book and other non- 
medical works (see § 14), Seeing that all three versions — ^the 

^ The loan of these two MSS. I owe to the kindness of Professor 

K, P. Pathak, of the Deccan College. 
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Medical Versions of Charaka and Bheda, and the Non-medical 
Version — eqnally profess to present the teaching of Atreya, 
their almost verbal agreement affords the strongest testimony 
ill favour of Jivananda’s recension of the Version of Charaka* 

On the other hand, the recension of Gangadhar — so far as I have 
been able to ascertain— is absolutely destitute of all support. 
It first appears in the Berhampore edition of 1879, published by 
Dharanidhar Ray. Neither Gangadhar nor Dharanidhar refers 
to any MSS., nor does either mention any mriae lectione^. The 
same recension next appears in the Calcutta edition of AvinSs 
Chandra Kaviratna (1884). He does not state his sources ; but, 
to all appearance, he simply reprints from the Berhampore 
edition. The same recension once more appears in the Calcutta 
edition of Debendranath Sen and TJpendranath Sen (1897). In 
their preface the joint editors profess not only to have collected, 
with much trouble and expense, ‘many manuscripts from Kasi 
[Benares], Kashmir, Bombay, Dravida [Madras ?], Poona, and 
other places,'’ but also to have consulted some very old {pracina- 
fama) , and correct (vmukMa) MSS. in their own possession. 
It will be well to receive this statement with considerable 
reserve; for it is well known that MSS. of Charaka^s Com- 
pendium are neither so common, nor so old, nor so correct as the 
joint editors suggest. They very rarely quote any variae leclio7m, 
and in the few cases in which they do so they never refer to any 
particular MS. authority. Thus in the whole Anatomical Section, 
comprising eight chapters (seventy-six pages in print), they 
mention only two unimportant, and unidentified variants (in 
the eighth chapter, p. 429). In the seventh chapter of that 
section 'which contains the statement on the skeleton, they 
mention no variants at all, nor give any indication whatsoever 
of their being aware of the existence of an entirely discrepant 
recension. Under these circumstances, despite the claim made 
in the preface, the conclusion is unavoidable that the joint 
edition is essentially nothing more than a reprint from Avinas 
Chandra^s, and ultimately from Gangadhar s editions. The 
three aforesaid editions are prints produced in Calcutta, or at 
least in Bengal. Recently the same recension has been 
published in Bombay, by Sankara Shastri, in a cheap edition. 
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This fact, at first sight, might be thought to suggest the 
existence of some MS, source in Bombay, but cheap editions 
do not go to the trouble and expense of collating MSS., but 
usually reprint already existing editions; and there can be n<^ 
reasonable doubt that the Bombay edition is but a reprint from 
its Calcutta predecessors. 

So far it has been impossible to trace Gaiigadharis recension 
back any farther than his own Berhampore edition. When \\v 
add — what will be shown in detail in subsequent paragra])hs 
(§§ 9, 10) — that that recension is not only full of ineongruitii's 
and inconsistencies, but that it also presupposes a knowledge of 
the system of Su&’uta, some of whose peculiar terms (e. g. M/'ea, 
or cluster of bones) it adopts, the conclusion is irresistible that, 
in all probability, it reproduces no genuine text of any Charaka 
MS._, but is an ill-considered attempt of Gangadhar himself io 
reconstruct or (as he thought) improve the text of the, perhaps 
grossly incorrect, MS., or MSS. of Charaka's Compendium, 
which he may have had at his disposal in the preparation of his 
edition. The spurious recension, thus originated, was afterwards 
unquestioningly and thoughtlessly adopted by Gangtldharis 
Bengal successors. All the more credit is due to Jiviinanda for 
preserving, in his earlier edition of 1877, the genuine recension 
of the text of Charaka’s Compendium ; and it is much to lie 
regretted that in his recent re-edition of 1896 (p. 351, clause 5) 
he should have been misled into substituting the spurious recen- 
sion of Gangadhar. 

§ 4. ITie gemime Recension of Chamlat 

The genuine traditional recension of the statement oi 
Charaka on the bones of the human body runs as follows 
(Original Text in § 71) : 

‘The body consists of the following parts {amfa): the t\v<i 
arms {baht), the two legs {mktM\ the head and ne<‘k {^iro-grlva), 
and the trunk {antarddid). These make up the sexipartite 
{mdaiiga) body. Inclusive of the teeth and nails, it has t-hrci* 
hundred and sixty bones. These are 

1. 32 teeth {danta), 

2. 32 sockets {ulukhala) of the teeth, 

3. 20 nails {nakha). 
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4. 60 phalanges [anguli) in the hands and feet. 

5. 20 long bones of the hands and feet. 

6. 4 bases of the long bones 

7. 2 heels 

8. 4 ankle-bones {gulpka) of the two feet.^ 

9. 2 wrist-bones {manika) of the two hands.^ 

10. 4 bones of the two forearms {aratni). 

11. 4 bones of the two legs [jahglia), 

12. 2 knee-caps {jdn%), 

13. 2 elbow-pans {jd?m-kapdlikd)?- 

14. 2 hollow bones {nalaka) of the two thighs {dm), 

15. 2 hollow bones {mlaka) of the two arms {bdim), 

16 2 shoulders 

16 2 shoiiliev-hlsides (amm-pkalaka), 

17. 2 collar-bones {akmha), 

18. 1 windpipe {jatm), 

19. 2 palatal cavities {idl^iimka), 

20. 2 hip-blades {m'oni-plialaka), 

21. 1 pubic bone (b/iag-dst/d), 

22. 45 back-bones {pntha-gaUdsthi), 

23. 15 bones of the neck {grlvd), 

24. 14 bones of the breast {nras), 

25 a, 24 ribs {jMrhaka) in the two sides, 

25 b, 24 sockets {stJidlaka) of the ribs. 

25 c, 24 tubercles {arbuda) fitting into the sockets. 

26. 1 (lower) jaw-bone or chin. 

27. 2 basal tie-bones of the (lower) jaw ijiamt-^mdla-bmidlimci). 

28. 1 bone constituting the nose, prominences of the cheeks, 

and brows {ndsikd-gandaMta^laldta), 

29. 2 temples [iafikha), 

30. 4 cranial pan-shaped bones {m^ah-kapdla). 

These are the three hundred and sixty bones, inclusive of the 
teeth "and nails.’ 


§ 5. Ancient Inconsistency 

There is a slight inconsistency in the statement of Charaka 
which it may be well to point out at once. In the introduc- 
tory clause which enumerates the six anga^ m constitutive 
parts of the body, Charaka places these parts into three divisions, 

^ The terms ‘ ankle-bone ^ and ^ wrist-bone \ here and throughout 
this dissertation, signify the malleoli and styloid processes respectively ; 
also, * elbow-pan" signifies the olecranon process. 
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viz. (1) the extremities (two arms and two legs), (2) the head 
and neck, and (3) the trunk. That Charaka looked upon the 
head and neck as constituting but one division, apart from the 
extremities and the trunk, is shown by his using a peculiar 
compound word siro-gnva, made up from siraSy head, and grlrdy 
neck, to indicate that division — a circumstance which the 
commentator Chakrapanidatta is careful to point oirt (§ 11). 
Now, though Charaka does not (as Susriita and Vagbhata I do, 
§§ 38, 37) expressly state that his enumeration of the bones 
follows the three divisions, yet certain dinsions are clearly 
discernible in it : only they are not quite consistent with his 
introductory clause. First, we have a small preliminary division, 
comprising Nos. 1-3, the teeth, their sockets, and the nails, 
altogether eighty-four bones. That these form a kind of supple- 
mental division is, indeed, indicated by Charaka himself in the 
introductory clause. Next, there comes the first proper division, 
comprising Nos. 4-15. It refers to the four extremities, and 
includes 108 bones. Thirdly, we have the second division, 
referring to the trank. It comprises Nos. 16-25, and includes 
158 bones. Lastly, there is the third division, comprising 
Nos. 36-30. It refers to the head alone, and includes ten bones. 
The bones belonging to the neck are found classed in the second 
division, which deals with the trunk. They form Nos. 18 and 
23, and include sixteen bones. There is also No. 19, two 
palatal cavities, which properly belongs to the head. Agreeably 
with Charaka’s own introductorj'’ clause one would expect these 
eighteen bones to be classed with those of the head in the third 
division, and to stand immediately before No. 26, jaw-bone. 
The probability is that they did stand so in the text as it left 
Charaka’s hands, and that the misplacement is dire to un- 
intelligent copying in later times. This surmise receives con- 
siderable support from the fact that in the parallel Non-medical 
Ver-sion of Atreya’s system (§ 16) we find that the bones of the 
neck, Nos. 18 and 23 (Nos. 19, 20 in § 16), actually take fheir 
proper place immediately before the bones of the head (see § 17, 
cl. 1 a). It is true that in this Version, too, No. 19, the palatal 
cavities, is similarly misplaced, and that the Medical Version 
of Bheda (§ 12) shows exactly the same misplacements as the 
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Medical Version of Charaka. But this circumstance only proves 
that the misplacements must be of very ancient date. 

f 6, Ancient Corruptions 

There is a further point in which the traditionally trans- 
mitted form of the Medical Version of Charaka is almost cer- 
tainly corrupted. No. 16 two shoulders {amsa), is evidently 
superfluous. By the side of No. 16 5, two shoulder-blades 
{amm-plialaka)^ and No. 17, two collar-bones [ahaka)^ there is 
no room left for any ‘ shoulders ’ (see § 56). The repetition of 
a word is not ’ at all an uncommon clerical error. Thus the 
Tubingen MS., No. 458, reads hdh% arms, and uru^ thighs, in 
addition to No. 15, hdlm^nalaka^ hollow bones of the arms, and 
No. 14, uru’-mlaka, hollow bones of the thighs. Similarly the 
Deccan College MS., No. 368, and the Bheda. MS. repeat urio 
by the side of um-nalaha ; likewise the Alwar Palace MS, and 
one of the Sarada MSS. repeat hdhi by the side of hdim-mlaka ; 
see the critical notes in § 72. In these cases, there cannot be the 
smallest doubt that wq are simply confronted by clerical eiTors, 
But by parity of reasoning, it is as good as certain that in No. 16 a, 
amsctj shoulder, we have a very ancient false repetition, due to 
the immediately following No. 16 5, amm-jilialaka^ shoulder- 
blade, which, probably owing to its adoption in the system of 
Vagbhata I (§ 38, cl. 2), succeeded in establishing itself per- 
manently in all MSS. In confirmation it may be noted that 
in the parallel Non-medical Version of the Law-book of Yajna- 
valkya, the item amm is actually omitted (§§ 16 and 17).^ The 
omission of No. 16 amm^ shoulder, of course, renders the total 
of 360 short by 2 (viz. 358) ; but, on the other hand, the 
probability is that in No. 9 the correct reading should he four 
wrist-bones {mamka) instead of two. For, as a matter of fact, as 
will be shown in the sequel (§ 52, cf. pp. 30, 49, 50, 63), there 
are four wrist^bones, homologous to the four ankle-bones. 

Another instance of a similar ancient false repetition we have 
in No. 13, kapdlikd^ elbo-w-pan, where now all MSS. read jdnn^ 
kapdlikd^ falsely duplicating the preceding No, 12, jdmi^ knee- 

^ The omission, here suggested, is also confirmed by the osteological 
summary which is given in the hymn of the Atharva Veda, see § 43, cL 6. 
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cap. Here, again, it may be noted that the parallel Non-medical 
Version does not exhibit the duplication oijdmi. It has simply 
No. 12, jam, knee-cap, and No. 13, Icajwla, elbow-pan, the 
latter being really a false reading for kajjdla (§ 53). 

§ 7. Restoration of the Statement of Charaha 

Admitting the emendations indicated in the two pre- 
eeding' paragraphs, the correct form of Charaka’s statement of 
the Medical Version may be restored as follows (Original Text 
in §73): 

1. 32 teeth [danta). 

2. 32 sockets {ukikliala) of the teeth. 

3. 20 nails {naklid). 

4. 60 phalanges {ahgnVb\ 

5. 20 long bones (hldkd). 

6. 4 bases? of the long bones [ialdk-^ddlmtlidm)^ 

7. 2 heels {jMrpii). 

8. 4 ankle-bones {gtilfJmX 

9. 4 wrist-bones {manika), 

10. 4 bones of the forearms {amtni), 

11. 4 bones of the legs {jahgha), 

12. 2 knee-caps {jdnu), 

13. 2 elbow-pans [kapdlikd). 

14. 2 hollow bones {nalaka) of the thighs (jlnf 

15. 2 hollow bones {nalaka) of the Mms {balm), 

16. 2 shoulder-blades 

17. 2 collar-bones (akmka). 

18. 2 hip-blades {sroni-p/ialaka). 

19. 1 pubic bone {bliag-^ddki). 

20. 45 back-bones \pr§iha-gal-dsthi), 

21. 14 bones of the breast 
22 a. 24 ribs {pdHvaka). 

22 b» 24 sockets {dJidlaka) of the ribs. 

22 c. 24 tubercles {arbuda) fitting into the sockets. 

23. 15 bones of the neck (gnvd), 

24. 1 windpipe (y^i^m). 

25. 2 palatal cavities (tdl-nsaka). 

26. 1 (lower) {kauvmstJii) or chin. 

27. 2 basal tie-bones of the jaw {liami'-mnla'-bandliaiut), 

28. 1 bone constituting nose, prominences of the cheeks 

and brows {nddkd’-gandakMadaldta), 

29. 2 temples (rnnk/ia), 

30. 4 cranial pan-shaped bones Uirah-^kapdla). 

Total 360. V . / ; 
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§ 8. Gangdclhar's Recension 

Gangadhar’s recension of the statement of Charaka on the 
hones of the human body runs as follows (Original Text in 
§74): 

‘ The body consists of the following parts: two arms [hdlm)^ 
two legs {sakthi), the head and neck {siro-gHva), and the trunk 
[mitarddhi). These make up the sexipartite l3ody [sadanga]. 
Inclusive of the teeth, their sockets, and the nails, it has thi^ee 
hundred and sixty bones. These are 

1. 32 sockets {idiikJicda) of the teeth. 

2 . ?t% iee^{danta). 

3. 20 nails {nakka). 

4. 20 long bones {kddkd). • 

5 4 bases {adhidkdna) of the long bones. 

5 5. 4 backs [prdha) of the hands and feet. 

6. 60 phalanges {cmgtdi). 

7 a, 2 heels [jMrpii). 

7 h, 2 clusters [hurca) of bones below (the long bones). 

8. 4 wu’ist-bones {mmiika), 

9. 4 ankle-bones 

10. 4 bones of the forearms {m*atni), 

11. 4 bones of the legs (jang/ia). 

12. 2 knee-caps {jd?m), 

13. 2 elbow-pans (tej<r«m). 

14. 2 thighs (uru), 

15. 2 arms {bdhi) together with (16) the shoulders (cmsa), 

17. 2 collar-bones (akmka). 

18. 2 palates (tdlu), 

19. 2 hip-blades (m'oni-pkalaka). 

20 a. 1 vulval bone (bkag-dstki) in women, or penis-bone 
(medJir-dstM) in men. 

20 5, 1 sacral bone 

20 c. 1 anal bone {gtid-dsfJii), 

21. 35 back-bones {pntha^gata), 

22. 15 bones of the neck {grwd), 

23. 2 collai*-bones (y^rir/f)^ 

24. r (lower) jaw-bone or chin. 

25. 2 basal tie-bones of the jaw Qia%n-mMa-handkmid), 

26 -r/'. 2 brows (^^/^/<:^^). 

26 5. 2 eyes (aid), 

26 c, 2 cheeks (panda), 

20 d, 3 nasal bones called 

27 a, 24 bones of the two sides (pdHm), 

27 5. 24 ribs (jodrhaka) forming a cage {panjara). 
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27 c. 24 sockets of them {stiidlaka) resemhlmg tubercles {ar^ 
hnda), the whole (27 a-c) amoimting to 72. 

28. 2 temporal bones 

29. 4 cranial pamshaped bones {Himh-ka 2 )dla). 

30. 17 bones of the breast {micsas). 

These are the three hundx*ed and sixty bones.’ 

^ 9. Inconsistencies and Incongruities of Gangddhar^s 

Recension 

1. Gangadhars recension of the statement of Charaka is full 
of inconsistencies and incongruities. To begin with, the sum 
of the- several items of the list does not agree with the total 
stated at its conclusion. The latter is 360, while the former is 
either 370 or 368, according as No. 16 is counted separately, or 
together with No. 15, though the wording of the clause in the 
original seems to imply that Nos. 15 and 16 are to be taken as 
a single item. The attempt of Gangadhar to remove this 
inconsistency will be explained in the next paragraph. In 
the meantime, other inconsistencies are now enumerated in 
the order of their occurrence in the list of Gangadhar. 

(a) Nos. 4 and 5 b are obviously the very same bones, that is 
to say, the long bones of the metacarpus and metatarsus. It 
makes no difference whether they are considered from the inner 
side (palm, or sole, No. 4) or from the outer side (back, lyntjiay 
No. 5 3) of the hand or foot. 

(5) Similarly Nos. 5 a and 7 b are the identical bones of the 
carpus and tarsus. This will be fully explained in the sequel 
(§ 49). Here it may be noted that kurca^ or cluster, is the term 
for these bones which was introduced by Susruta in substitution 
of Charaka’s term aclliutlidna (or stJidna\ base (§ 28). Its 
appearance in the recension of Gangadhar proves that that 
recension cannot possibly represent the genuine text of Charaka, 
but that it was prepared subsequently with a knowledge of the 
terminology of Sulruta. This remark also applies to Gangadhar^s 
use of the term kUrpara for elbow-pan (olecranon, No. 13) ; see 
§§ 21, 28. 

(c) In No. 20 < 2 , the distinction between the so-called ‘ vulval 
bone (hhagdethi) and the ‘penis-bone’ (mecllifd^tlti) involves an 
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obvious anatomical absurdity. Neither the vulva nor the penis 
is a bony structure. It has arisen from a misunderstanding of 
Charaka’s term bhagdstli% which refers to the pubic bone, Le. the 
pubic arch (§ 60). The word hhaga^ by itself (but not in conjunction 
with astJi% bone) denotes also the vulva, &c., or the external female 
sexual organs ; and the term hhagdsthi^ having been erroneously 
identified with the term IJiaga^ led further to the erroneous fabri- 
cation, and introduction, of a term medhrdHM^ or \ penis-bone 
for the male sexual organ (§ 60). The anatomical misconception 
involved in this procedure alone must be fatal to any claim of 
Gangadhar^s recension to represent the genuine text of Charaka. 

[d) The principle of enumeration involved in Nos. 20 5, 20 c, 
and 21, differs entirely from that of Charaka s genuine No. 22 
(§ 4) which counts forty-five back-bones. It will be shown in 
the sequel (§ 59 ; see also § 19) not only that the principle of 
counting which underlies the system of Gangadhar's recension 
presupposes a knowledge of Susruta’s principle of counting the 
back-bones, but that it applies that principle in an unintelligent 
way. 

(c) No. 23 is affected by a double incongruity. The recension 
of Gangadhar counts two jatm. From this circumstance it is 
clear that he understands the word jatm to refer to the two 
collar-bones. Now this is a comparatively late meaning of the 
word which is not traceable farther back than the Amarahom^ 
a Sanskrit vocabulary of uncertain date, but probably written in 
the early part of the sixth century a. d. At all events, as will 
be shown in the sequel (§ 62), in the early medical works, jatm 
uniformly refers to the neck, or the windpipe in the neck. Its 
use, therefore, in the sense of collar-bone proves that the 
recension of Gangadhar cannot represent the genuine text of 
Charaka. Moreover, its use in that sense involves the further 
incongruity of counting the collar-bones twice; for No. 17, 
aksaka^ also refers to the collar-bones. 

(/) No. 26 5, c, as will be shown in the sequel (§ 66, see 

also pp. 37 and 40), imply a view of the bones of the skull 
utterly at variance with that indicated in the genuine text of 
Charaka — a view, moreover, which presupposes a knowledge of 
Susruta’s views, imperfectly understood. 
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(j/) No. 27 a, h, c, likewise, is affected by a double incongruity. 
One is of the formal kind: the ribs are pitchforked into the 
midst of the bones of the head, standing as they do between 
No. 26, brows, eyes, cheeks and nose, and No. 28, temporal 
bones. Moreover, as will be shown in the sequel (§ 58), the 
terms of the three parts of No. 27, which, as given in the 
genuine text of Charaka, are perfectly intelligible and correct, 
convey no consistent or intelligible meaning in the recension of 
Gangadhar. 

(Ii) No. 80 is open to several objections. It counts 17 breast- 
bones against 14 of Charaka’s genuine text (§ 4, No. 24) ; and its 
larger count presupposes a knowledg^e of the system of Susruta. 
The position of the breast-bones, too, at the very end of. the list, 
after the bones of the head, is very curious. It is to be noted, 
however, that on this point the recension of Gangadhar follows 
the arrangement of the list as given in the Non-medical 
Version of Yajnavalkya^s Law-book and the Agni Purana (§ 16, 
No. 27). This circumstance, combined with the fact that in bis 
commentary Gangadhar refers to those two non-medical works 
by name, supports the surmise that the recension of Gangadhar 
is not based on any manuscript authority, but is an ill-judged 
construction of his own. 

2. On three points, however, Gangadhar is undoubtedly right in 
his reconstruction. One of these refers to No. 16, amsa^ shoulder. 
The traditional text of the statement of Charaka had erroneously 
duplicated that item (§ 6). The recension of Gangadhar corrects 
that error ; though, curiously enough, it does so by omitting the 
more accurate term am§a-2:ihalaka^ This curious 

circumstance clearly points to the use, by Gangadhar, of the 
existing traditional text of Susruta^s Compendium in the pre- 
paration of his recension of the statement of Charaka. For in 
that traditional text the term amsa is employed (though erro- 
neously, as shown in §§ 30, 55, 56) in the sense of amm-pludaha 
to denote the shoulder-blade. The second point refers to No. 8, 
where the recension of GangMhar reads ‘four wiist-bones’ 
instead of the Hwo wrist-bones' of the traditional recension. 
Here, too, in all probability, his emendation is right (see § 52). 
The third point refers to the position of No. 23, jatnK As 


GANGADHAR’S RECENSION 


31 


§ 10 ] 

pointed out in § 5, thk item is misplaced in the traditional list. 
The recension of Gangadhar, though it misinterprets the term, 
assigns to the item its correct place immediately after No. 32, 
neck-hones. In doing so — it may be noted again — 
Gangadhar simply follows the guidance of Yajnavalkya s Law- 
book and the Agni Parana (§ 16^ No. 20). 

I 10. Harmonization of Gangddhai^s Recension 

In his commentary, Gangadhar makes a strenuous attempt 
to harmonize the actual total, 368 or 370, of the several items 
of his list with the required total 360. It involves a very 
forced manipulation of the list, which will now be explained. 
His procedure is as follows. It divides itself into five steps. 
The first step refers to the extremities. Excluding Nos. 1 and 2 
as w^ell as Nos. 5 a and 5 5, the remaining numbers down to 
No. 16, give us 128 bones, that is to say, thirty-two bones for 
each of the upper and lower extremities. Next, adding Nos. 1 
and 2, that is, sixty-four bones, the total is raised to 193. The 
third step refers to the posterior part of the trunk. Transferring* 
No. IS (tdluy palate) to a subsequent step, and counting No. 20 « 
(the vulval and penis-bones) as a single item (for woman and 
man respectively), we obtain, from No. 17 to No. 21, a total of 
foi-ty-two, which added to the previous total 192, raises it to 
234. The fourth step refers to the head and neck. Transferring 
Nos. 23 (jatru) and 27 b, c (ribs, &c.) to the next step, but 
adding the previously omitted No. 18 (palate), and counting from 
No. 23 to No. 29, we obtain a total of thirty-five, which added 
to the previous total 234, makes up 269. The fifth step refers 
to the anterior portion of the trunk. Here come in the 
previously omitted Nos. 23 (jatru) and 27 a, b, c (ribs, &c.), to 
which is added No. 30 (breast-bones). These give a total of 
ninety-one, which, added to the previous total 369, finally results 
in the required total 360. 

This scheme of harmonization is open to several serious 
objections : 

1. It throws out of the count the two items No. 5 a, bases 
of the long bones, and No. 5 5, backs of the hands and feet. 
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Gangadhar would appear to have realized (what has been 
already pointed out in § 9) that these two numbers merely 
duplicate the items enumerated as Nos. 7 h and 4 respectively. 
For the bones of the back of the hands and feet (No. 5 h) are 
precisely the long bones (No. 4), and the bases (No. 5 a) are the 
clusters {kma. No. 7 So far Gangadhar, undoubtedly, is 
right ; but his error is that he counts only two clusters. The 
subjoined tabular statement makes this perfectly plain : 


Extremities* 

Upper. 

Lower. 

No. 3. Nails {naJcha) 

10 

10 

„ 4. Long bones (ialdhd) 

10 

10 

„ 5. Phalanges (anguli) 

SO 

30 

„ 7 a. Heels {parsni) 

— 

2 

„ 7t. Clusters {kurca) . 

2 

— 

„ 8. Wrist-bones (manika) . 

4 

■ ■ — 

„ 9. Ankle-bones {gulpha) 

— 

4 

„ 10. Forearms {aratni) . 

4 

— 

„ 11. Legs {jangha) 

— 

4 

„ 12. Knee-caps {jdnu) . 

— 

2 

,, 13. Elbow-pans {kilrpara) , 

2 

— 

„ 14. Thighs (uru) 

— 

2 

„ 15. Arms 

2 

' — 

Totals . 

64 

64 


This gives, as Gangadhar explains, a total of thirty-two bones 
for each of the four extremities, and a grand total of 128. But 
it will be noticed that he counts only the clusters (hma) of the 
hands, that is, as we should call them, the carpal bones. He 
omits the other two that is^ the clusters or tarsal bones 

of the feet.' In their place, he counts two pdrpii, that is, the 
heel-bones of the feet; for, as will be seen from the table, 
Gangadhar s arrangement of the bones of the extremities 
proceeds on the principle of homology. Now the heel-bones 
do belong to the tarsal cluster of bones, but, though they are its 
prominent constituents, they do not exhaust the cluster. The 
truth is that Gangadhar’s recension of the statement of Charaka 
is a faulty adaptation to the scheme of Susruta, which, as will 
be shown in the sequel (§ 49), consistently counts four kurca^ or 
clusters of small bones. The genuine schemes of both, Susruta and 
Charaka, are consistent, each in its own way ; but the recension 
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of GaBgadhar is inconsistent, and proves itself thereby not to be 
the genuine recension of the scheme of Charaka. 

2. With regard to the term Mrca, as used in the recension of 
Gangadhar, thex’e is a special grammatical difficulty. The clause 
in question, dve hwrcddlm^^ is very difficult to construe. The 
only construction grammatically legitimate is to supply aslMm, 
that is^ dve astlilni kme-ddliaSy or Hwo bones below the hurca\ 
This, however, yields no intelligible sense. In order to give the 
sense which Gangadhar wishes to extract from it, the clause 
should read dve hurce adJmSy i. e. ‘ two Mrca below {scL the long 
bones)’ ; and this form of the clause could become dve kurcddlms 
only through a very anomalous double mndhiy or contraction ; 
viz. Mfce adhm =t kufca\ji'\adhaB = kurcdd/ias. Even so, the 
difficulty remains that Mrca — a word apparently first used by 
Susrata in its anatomical application — is not neuter (dve Mrce), 
but masculine {dvati kurcan ) ; see Susruta’s Compendium, Sdrlra 
StMfia, chap, vi, clause 29 (Jiv. ed., p. 340). Avinasa Chandra, 
in his glosses to Gangadhar’s recension which he adopts in his 
edition of Charaka’s Compendium, apparently takes kurcddha to 
be a single noun, synonymous with Mreay hut there exists no 
such noun in Sanskrit, and even if it did, the clause should read 
dve hurcddlie, 

3. A further difficulty in Gangadhar’s scheme of harmonization 

is that it takes no account of the term armay shoulder, which his 
recension couples with the fifteenth item. The clause of that 
item reads dve (sek aeMmi) bdkvok e-^dm-sayaky i. e. * two bones in 
the arms together with the shoulders’. It seems obvious that 
arm and shoulder could not well be considered as constituting 
a single bone, Gangadhar avoids the difficulty by calmly 
ignoring the presence of a7h$a, shoulder, and explaining the 
clause to mean that ‘ there is one bone in each arm On the 
other hand, Avinasa Chandra, in his glosses, counts amay 
shoulder, separately. Consequently, with his counting two bones 
in the arms, and two in the shoulders, the list works out a total 
of even 370 bones. Seeing that the recension of Gangadhar 
nowhere mentions the shoulder-blades pAalaka), it does 

seem not impossible that by the term amea it intended to 
indicate those bones. If so, the dilemma presents itself; did 
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362 bones (that is, Gangadhar^s 360 the two amm). in the 
latter case, we have the incongruity of treating arm 
shoulder-blade as a single bone. In either case, the recension 
of Gangadhar stands self-condemned as an incongruous and 
inconsistent compilation. 

4. While, as we have just seen, the shoulder-blade, though 
such a prominent bone of the human body, is not given any 
distinct recognition in the recension of Gangadhar, the collar- 
bone, on the other hand, is counted twice over, under the 
denominations ahaha v^KiAjatm in Nos. 17 and 23. The pair 
of ahaka Gangadhar explicitly defines in his commentary as 
being kantJiddko ^msalccm^ that is, ^ the two shoulder-bones below 
the throat/ This definition only fits the collar-bones. Anyhow, 
it fits them better than the shoulder-blades. It is also the usual 
interpretation of the term akmka^ given by other commentators 
who refer it to the collar-bones. As to the term jatm^ Gan- 
gadhar gives ho definition of it ; but it is to be noted that, while 
the genuine recension of the statement of Charaka treats it as 
denoting a single bone, the recension of Gangadhar uses it as 
the name of a pair of bones. It will be shown in the sequel 
(§ 62) that when used in the latter way the term always refers 
to the collar-bones. The duplication of the collar-bones in the 
recension of Gangadhar is obviously fatal to its claim of being* 
a genuine presentation of the text of Charaka. 


§ 11 . The Glosses of Chahrapanidatta 

1. It has been stated in § 3 that the genuineness of 
Jivananda’s Recension of Charaka’s statement on the bones 
of the human body is confirmed by the commentary of Chakra- 
panidatta written some time in the middle of the eleventh 
century a. n. Manuscripts of this work are very rare, and in a 
more or less incomplete state. The subjoined translation has been 
made from the Tiihingen University Library MS., M. a. I. 463 
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(Gat. No. 146),^ where the original passage occurs in toI iii, 
fols. 384 d and 385 cl It runs as follows (Original Text in § 75) : 

3. ^ With reference to the list of bones, the words ‘‘ head and 
neck ” (^iro-^Hmm) must be taken together, and signify but one 
part, viz. the head The word “trunk” refers to 

the middle part of the body. The words “and sixty” 
mean sixty additional to three hundred. The term “dental 
socket (c/m^--oMMah) signifies the place where the tooth is 
fixed. Though in the chapter on the various kinds of food and 
drink, the nails {mklia) are relegated to the waste products of 
the body on account of their being developed from the waste 
portion of what is taken as food, nevertheless, in the present 
case, on account of their resemblance to the bones, they are 
counted among the latter.^ In each finger and toe there are 

^ The original of this MS. was in Benares in 1873, where a copy 
of it was procured by me for the late Professor von Roth. It is rather 
inaccurate, but fairly complete, there being only a very large lacuna 
in the sixth section {Cikitsita Sthdna)* Through the kind inter- 
mediation of Professor R. Garbe I have the loan of it. Tubingen, 
No. 145, is another incomplete copy of the same Benares MS. A second 
MS. of the same commentary is recorded as No. 2160 in the Notices of 
Sanskrit MSS. It is described as ‘ incomplete, containing only the 
first five books'. A third MS. is being used by Kaviraj Harinath 
Visaradainhis edition ofOharaka's Compendium with Chakrapanidatta's 
Commentary (Calcutta, saka 1 8 17;= A. n. 1895). A fourth MS., ‘com- 
plet et bien conserve ' is announced by Dr. P. Cordier in his Eecentes 
Decouvertes^ p. 10, and (according to a private letter from him, 
October 30, 1904) is being copied for him. From a few passages, 
kindly collated by him for me it appears to agree closely with the 
Benares MS. referred to above. A copy, from it, of the osteological 
statement was kindly supplied by him to me (§ 75). Further, two 
MSS., Nos. 2503 and 2855, are stated in vol. xi, p. 39, to exist 

in the Government of India Collection in Calcutta, but on inquiry 
I am informed that No. 2855 is lost ; and No. 2503, which I obtained 
on loan, I find on examination to be not a MS. of Chakrapanidatta's 
Commentary, but a fragment of the text of Charaka's Compendium, 
viz. the 30th chapter of the Sutra Sthdna the Vimdna StJwma. 

^ The reference is to the 28th chapter of the Introductory Section 
{Sutra Sthdncz) of Charaka’s Compendium. It is there explained that 
the food taken by man contains a good part {^asdda) and a waste 
part (kitta). The former is assimilated by the system and turned into 
chyle (rasa)y which, in its turn, serves to build up the various paints 
of the body (blood, muscles, bones, &c.). The latter is secreted by 
the body as its waste products (mala), the nails, in particular, being 
secreted by the bones. 
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three joints Hence, as there are twtotj fingers and 

toes, there are sixty hones in the joints. As to the third joint 
of the thumb and great toe, it must be understood to be con- 
tained within the respective hand or foot. The long bones 
{saldM), ioo, of the thumb and great toe, must be understood 
to be of small size. The place where the long bones of the 
fingers and the toes meet, there is their base {(iclhistJid'ua^, The 
word ‘‘knee” signifies the knee-cap marking 

the articulation of leg and thigh. The “two collar-bones” 
{ahaha) are the two pegs that run athwart the anterior part 
of the trunk between the articulations of the shoulder and the 
throatJ The two “palatal cavities” signify the two 

palatal bones. The “pubic bone” is the cross 

{tir^ag) bone that serves to compact the two hip-bones in front. 
By the term “sockets” {dhdlaka) are meant the shallow {nimna) 
bases for the ends of the ribs; and by the words “tubercles 
fitting into the sockets” are meant the tubercle- 

like bones which occur in the middle between the ribs and the 
shallows. The “ nose ” {^idsikd)^ the “ prominences of the cheeks ” 
igandakiita)^ and the “ brows ” {laldt^ must be taken together, 
and counted as a single bone. According to those who read the 
three items separately, the nose, the prominences of the cheeks, 
and the brows constitute three distinct bones ; but in this way 
the total [360] does not work out.’ 

3. The main interest of this commentary lies not so much 
in the explanations which it gives of the several items of the 
list of bones, as in the evidence it affords of the state of the text 
of Charaka in the eleventh century. The value of the explana- 
tion is much impaired by its apparently fragmentary character. 
Out of the thirty items in the list of Charaka (§ 4), it comments 
only on twelve (viz. Nos. 1-6, 12, 17, 19, 21, 25 a, i, c, 28), For 
no less than eighteen items (Nos. 7-11, 13-16, 18, 20, 22-4, 
26, 27, 29, 30) we have no comment ; and as there are among 
them some not quite transparent terms (e.g. Nos. 9, 13, 18, 27), 
it is difficult to avoid the suspicion that the text of the com- 
mentary has not been preserved intact, 

^ The original of this clause is very corrupt: it has been con- 
jecturally restored ; its general purport seems clear enough. — Kostha 
signifies the whole of the anterior part of the trunk, as opposed to 
jwstha, or the whole of the ‘ hack or posterior part. The articulations 
referred to are the scapulo-clavicular (anisa) and the sterno-clavicular 
{jatrUf see § 62). 
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4. Eegarding the evidence on the condition of the text of 
Charaka s statement, the fortnnate preservation of Chakrapani- 
datta's gloss on No, 19, tdlmahe^ shows the misplacement of 
that item as already extant in his time. The extreme antiquity, 
indeed, of this particular misplacement, as has already heen 
pointed out in § 5, is guaranteed by its occurrence in the 
Non-medical Version, as well as in the Medical Version of Bheda 
(§ 12). In default of any gloss on No. 18, jatm, and No. 23, 
gnm^ it must remain uncertain, whether they were misplaced 
in Charaka’s text as Chakraj)anidatta saw it, or whether he read 
them in their right position as shown in the Non-medical 
Version (§16). Again the commentary's silence on No, 9, 
manika^ No. 13, jdmi^kapdlika^ and No. 16, amm^ leaves it also 
uncertain how far Chakrapanidatta’s text may have supported 
the emendations suggested in § 6. 

5. Of great importance is the remark of Chakrapanidatta on 
No. 28, the complex bone of nose, cheeks, and brows. For, first, 
it shows that he must have read Charaka's text as given in 
Jivananda's recension, and that, accordingly, Gangadhar's recen- 
sion is not genuine. For the latter breaks up the complex into 
three parts, and makes each part to consist of two bones. Its 
procedure, therefore, results in producing a total of six bones, 
where the genuine recension has only a single bone, and where 
even the rival text, which Chakrapanidatta mentions, has no 
more than three bones. Secondly it renders it very probable, 
that when speaking of this rival text, Chakrapanidatta was 
referring to the Medical Version as traditionally presented in 
the Compendium of Bheda. For that Version (§§ 12, 13) makes 
No. 28 to consist of three bones, and consequently works out 
a wrong total (362). 

^ 12 . The Medical Version aceordmg to Bheda 

1. As stated in § 1, Atreya’s theory of the skeleton is found 
also in Bheda's Compendium {Bheda Samhitd), Of this compen- 
dium, at present, no more than a single manuscript is known to 
exist, dated about 1650 a. b., and preserved in the Palace Library 
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in Tanjore (Bnrneirs Catalogue, No. 10773),! ^ The arrange- 
ment of the Compendium of Bheda agrees with that of the 
Compendium of Charaka. Accordingly his statement on the 
bones of the human body is also found in the seventh chapter 
of the Anatomical Section {Sdrira Sthdm). It runs as follows 
(Original Text in § 76) : 

2. ‘ There are three hundred and sixty bones. These are the 
following: 

1. 32 teeth (dantcC). 

2. 32 sockets (tilukliala) of the teeth. 

3. 20 nails {naklia), 

4. 60 phalanges {anguli). 

5. 20 long bones {mldhd) of the hands and feet. 

6. 4 bases {adTiuihdna) of the long bones. 

7. 2 heels {jgdmii). 

8. 4 ankle-bones {gihlplui) of the two feet. 

9. 2 wrist-bones {manika) of the two hands. 

10. 4 bones of the two forearms {amtni), 

11. 4 bones of the two legs {jangha). 

1 2. 2 knee-caps ( jd7i%i ) . 

13. 2 elbow-pans {jdnU'^kcqmlikd), 

14. 2 hollow bones {nalaka) of the two thighs {nr 2 i). 

15. [2 hollow bones (gialaka) of the two arms (hdhi)^ 

16 2 shoulders [iwuci), 

16 h, 2 shoulder-blades {aihsa-pJmlaka), 

17. 2 collar-bones (ahaka), 

18. 1 windpipe {jatru). 

19. 2 palatal cavities {Idl-maka), 

20. 2 hip-blades {§roni-jpJialaka), 

21. 1 pubic bone 

22. 45 back-bones {prstha-gat-ddlii) , 

23. 1 5 neck-bones (^m*a). 

24. 14 breast-bones {uras), 

^ Of this MS. I possess an excellent copy in Telugu, which I owe 
to the munificence of the Government of Madras, by whose orders 
it has been prepared for me (November, 1905). Dr. P. Cordier also 
possesses two copies, one in Telugu, the other in Devanagari, the latter 
being a transcript from liis Telugu copy (information by letter of 
September 10, 1904 ; see also Ricentes Decouvertes^ pp, 4, 5). Professor 
Aufrecht’s Catalogus Gatalogm^um, vol. i, p. 416, notices another MS., 
' Radh. 32,’ in a native library in Lahore ; but the existence of it at 
present lacks verification. 
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25 «. 24 ribs 

25 A 34 sockets in tbe two sides. 

25 c. 24 tubercles {arhwld) fitting into the ^ckets. 

26. 1 (lower) jaw-bone {ham-asthi), on: chin. „ \ 

27. 2 basal tie-bones of the jaw {Immi-mula-UnclMna). 

28 «. 1 nasal bone . ,, i-, \ 

28 h. 1 bone in the prominences of the jaw (liaim-kuta) 

28 c. 1 bone in the brows (Mata). 

29 ’ [3 temples 

30. 4 cranial pan-shaped bones {sirsa-mpata). 


1 13. Peculiarities and Defects of Bheda’s Statement 

With reference to the condition of the text of the statement 

of Bheda the following points deserve notice: , , , , 

1. Nos. 15 and 39, which are enclosed in angular brackets, 
are missing in the original Sanskrit text (§ 76). That these 
omissions are due to clerical lapses m the existing MS. is 
obvious from the fact that otherwise the required total (360) 
does not work out. Accordingly in the list (§ 12) they have 

been supplied. . . 

2, In No. 28 5, Bheda s text has the peculiar reading hami- 

km, prominence of the jaw, where Charaka’s text (§ 4) has 
ganL.km> prominence of the cheek. It will be shown in 
§ 65 that though both terms may well be synonymous, the term 
hanu-km is really inconsistent with the syjem of Atreya. It 
is not improbably, therefore, a false reading for ganda-kata. _ 

3 In the original text (§ 76) the statement appears to contain 
two additional items, which have been omitted in the translation 
!•>) In reality these additions are merely explanatory 
(maiSnal) glosses which have become wrongly inco^orated 
into the text. First, No. 9, in the original text, runs as foUows : 

• two maA, two pdmka, of the two hands.’ Here the two words 
wunika and pdnika, are simply synonyms, explanatory of each 
other; and either manika or is the intrusive gloss, more 

■nrobablv to judge from its secondary position, the latter. Xn 
the Ind^a Office MS., No. 881 (Cat. No. 3640), &e word 
is actually substituted for manike. Secondly, in No. ^ ® 

original text has ‘two tdlmaka, two culiilca'. Here, probably, 
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there has occurred a misplaced insertion of the gloss cuhika. 
That word means ‘chin’, and probably served as a marginal 
gloss to explain the term Jianv-^asthi (No. 26). By some mis- 
chance or misunderstanding it got misplaced, and was then 
wrongly inserted into the text after tdlumka (No. 19). Both 
lianmdli and tdlumka are very unusual terms, and the transfer 
of the gloss Guhuha from one to the other is readily intelligible 
in the hands of an ignorant scribe. 

4. There is a difficulty with respect to the total of the listed 
bones. According to the introductory clause of the list, its 
total should be 360, but the addition of its items actually works 
out a total of 362. It is obvious that there must be a defect 
somewhere in the list. The probability, as will be shown in 
the sequel (§ 66), is that the defect lies in No. 28 c. The 
real text of the clause expressing that item must have run 
similarly to that in the list of Charaka (§ 4) ; and instead 
of a nasal bone, and a bone for the prominences of the jaw and 
of the brows respectively (i. e. three bones altogether), it must 
have spoken of but one bone, that is, a single complex bone, 
including all three organs : nose, prominences, and brows. With 
this correction we obtain the correct total 360. 

5. It is probable, however, that a. further correction should 
be made. It will be noted that all the inconsistencies and 
corruptions, noticed in the case of the list of Charaka (§§ 5, 6), 
occur also in the list of Bheda. Accordingly, just as in the 
list of Charaka, No. IQ a, amsa^ shoulders, should be omitted, 
and on the other hand, in No. 9, ‘four wrist-bones’ should be 
read instead of ‘ two wrist-bones The total 360 thus remains 
untouched. 

1 14 . Non-medical Yersion of AtreyaJs System 

1. The existence of a Version of the theory of Atreya on 
the skeleton in some works of a non-medical character has been 
referred to in § 1. This Non-medical Version is found in tW'O 
legal and two religions text-hooks. The former are the Law- 
book of Yajnavalkya {Ydjmmlkya Dliarma-iddrd) and the 
Institutes of Vishnu {Fim% Smrti). The latter are the Vishnu 
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Dbarmottara ( and the Agni Pnrana {Agni 



2. The Law-book of Yajnavalkya is a versified treatise of 
Hindu law, the approximate date of which is about the middle 
of the fourth century a. 

S. The Institutes of Vishnu, on account of its being partly 
written in prose, is supposed to belong, at least in its original 
form, to a considerably earlier date ; but in its final redaction, it 
is placed (by Professor Macdonell) ‘ not earlier than 200 a. j >,\ or 
(by Professor Jolly) 4n the third or fourth century a,b/^ But 
it is probable that isolated portions have been interpolated into 
the work at much later dates. In any case, in respect of the 
passage containing the Non-medical Version of the skeleton, 
there is sufficient evidence (§ 22) proving that it cannot have 
existed in the Institutes of Vishnu before the twelfth century 
A, B. Indeed, the very fact that the passage is in no way 
required by its context, suggests its being a much later otiose 
amplification, interpolated into the text from some other work. 
The surmise is confirmed by the fact that the passage in question 
is not found in all MSS. of the Institutes. On this point I 
have been able to test the following seventeen MSS. ; ^ 


1 . 

2 . 

3. 

4. 

5. 


India Office, No. 915 (Cat. 1342 = Jolly V^). ^ 

„ No. 1545 (Cat. 1345 = Jolly V^). ^ 
„ No. 1247 (Cat. 1347 = Jolly V^). 

„ No. 540 (Cat. 1341 = Jolly V). 

„ „ No. 200 (Coll. Biihler = Jolly V^), 



^ See Professor Jolly ^s tend Sitte, p. 21, in the Cyclopaedia of 

Indo- Aryan Research; and Professor MacdonelFs Sanskrit Literature, 
p. 429. 

^ Professor Macdonell, ibid., p. 428 ; Professor Jolly, ibid,, p. 7; 
also in Sacred Books of the East, vol. vii, Introduction, p. xxxii. ^ 

® The first five MSS. were used by Professor J oily in his edition in 
the Bibliotheca Indica. The first six MSS. have been examined by 
myself; so also extracts from Nos. 13-17, kindly supplied to me by 
Mahamahopadhyaya Hara Prasada Shjistri. For the examination 
of No. 7 1 am indebted to the kindness of Rao Bahadur M.Rangacharya ; 
of Nos. 8 and 9 to that of Professor S. K. Bhandarkar; of Nos. 10-12 
to that of Professor K. B, Pathak. 

^ Nos, 1, 2 and 5 are provided with Nanda Pandita^s Com- 
mentary, 



TEXT-CRITICAL. THE RECORDS 


6. India Office, No. 913 (Cat. 1340). 

7. Govemment Oriental Library, Madras, No. 87. 

8. Elphinstone College, Bombay, No. 162 (Coll. Biihler). 

9. „ „ „ No. 174 (Coll. Biibler).! 

10. Deccan CoUege, No. 19 (Bhandarkar’s Report, 1880). 

11. „ „ No. 20 (Bhandarkar’s Report, 1882), 

12. „ ,j No. 155 (Peterson’s Report, III). 

13. Calcutta, Sanskrit College, No. 5. 

14. „ „ „ No. 62.1 

15. Asiatic Society of Bengal, No. II a. 10. 

16. j, „ ,5 No. Ha. 11. 

17. „ „ „ No. II B. 25.1 

Prom among these MSS., twelve (Nos. 1, 2, 4-9, 13-15, 17) 
contain the passage in question, while five (Nos. 3, 10-12, 16) 
do not contain it. It appears to be generally assumed, on the 
authority of Max Muller, ^ that the Law-book of Yajnavalkya 
borrowed the passage from the Institutes of Vishnu. The 
evidence which will be adduced in § 22, goes to show that 
the truth is rather the reverse. The passage, most probably, 
was inserted into the Institutes by some one who was familiar 
with the Mitakshara commentary on the Law-book. This must 
have happened at a comparatively late date, though at least 
some time before 1622 a. n. For Nanda Pandita, who wrote 
his YaijaymiU commentary on the Institutes in that year,^ 
comments on the passage, 

4. The Vishnu Dharmottara is held to be a part of the 
Garuda Parana. Its existence as early as about 1100 a. n. is 
guaranteed by a quotation in the Bcmasdgara, a work ascribed 
to King Ballffia Sena of Bengal, who reigned about that time. 
Numerous detached portions of the work are known to exist. 
Among these there is one called ‘the Chapter on Anatomy’ 
{SdnrdMydya)^ of which the Tubingen University Library 
possesses a unique MS., M. a. I. 483 (Cat. No. 167),^ The 
treatise, thus called, professes to be a versified compilation from 

^ Nos, 9, 14 and 17 are provided with Nanda Pandita^s Commentary. 
“ Sacred Books of the Bast, vol. vii, Introduction, p. xx. 

® Professor Jolly’s edition, Pref., p. 1, and his translation, Introd., 
p. xxxiii, 

■* Through the liberality of the authorities of the Library who loaned 
it to me, I was enabled carefully to examine it. 
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the Compendia of Charaka and Stismta, Its statement on the 
skeletons however, is a literal extract from the Law book of 
Yajnavalkja. 

5. The date of the Agni Parana is not known, but the point 
is of small interest ; for there can be no doubt that the 369th 
chapter, entitled ‘ the Parts of the Human Body ' [Sdnrdvd^avdk)^ 
in which the statement on the skeleton occurs, is not a portion 
of the original work. A comparison of it with the ‘ Chapter 
on Anatomy’ in the Vishnu Dharmottara Parana shows that 
about two-thirds of its contents (i. e. twenty-nine out of a total 
of forty-three verses) are literally plagiarized from it. Moreover, 
it betrays itself as a later interpolation by its very position in 
the book, occurring as it does after chapters e367 and 368 w'hich 
treat of the Dissolution of the World (p'ala^a), and before 
chapter 370 which treats of the various hells {naraka)^ while 
its proper place would have been with chapters 278-85 which 
treat of Medicine.^ A further corroborative evidence is the fact 
that it is wanting in many MSS. The Bibliotheca Indica 
edition (as stated in its Preface, p. ii, and Introd., p. xxxvii) is 
based on ten MSS.^ Out of these, eight MSS. appear to have 
contained the chapter in question, while it was wanting in two. 
To these two must be added the India Office MS., No. xxv 
(W. 4), and the Bodleian Library MS., No. 42, which I have 
examined myself, and neither of which contains the chapter. 
Neither is it contained in the two MSS. of the Asiatic Society 
of Bengal, No. Ill h. 38 and No. Ill g, 31, which have been 
collated for me in Calcutta, This gives eight MSS, for, and 
six against the originality of the chapter. As one of those 

^ These chapters profess to give Susruta’s system of medicine. But 
there is very little distinctly Susrutiyan to be found in them ; nor, for 
that matter, anything more distinctly Charakiyan. A good test case 
is the half-verse 8, on p. 29, in chapter 278, which agrees with 
neither Charaka (ed. 1896, p. 479) nor Su^ruta {p. 824) nor Yagbhata. 
On the other hand, two verses (13 and 14 on p. 35 in chapter 279) 
of an incantation are found also in Susruta {Sutra Sthdna, 44th 
adkydya, p. 160). 

^ The editor had eleven MSS., but he discarded one at an early 
stage. One of his MSS. is now in the India Office, No. 5 (7) of the 
Saurendra Mohun Tagore Collection* The statement on the skeleton 
is found on fol. 1 1 5 6, 11. 2 ff. 
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eight MSS. is dated in &ka 1595, i.e. a. d. 1678 (Ed., pref., 
p. ii), it follows that the interpolation of the chapter goes back, 
at least, to the middle of the seventeenth century. 

1 15. The Recensions of the Non-medical Version 

1. The evidence given in the preceding paragraph renders 
it practically certain that the Law-book of Yajnavalkya is the 
original source of the Non-medical Version, from which it 
passed into the Institutes of Vishnu, and into the two Puranas. 
With regard to the two latter, there can be no doubt on this 
point, seeing that their versified statements of the Non-medical 
Version (original Texts and Translations, in § 86) are mere copies 
of the versified statement in the Law-book of Yajnavalkya. 
The case of the Institutes of Vishnu might at first seem 
doubtful because of its statement of the Non-medical Version 
being in prose, while that in the Law-book is in verse. But 
it will be shown in § 22 that, while in essentials the two 
statements are identical, their points of difference indicate that 
the author of the statement in the Institutes of Vishnu must 
have been familiar with the statement in the Law-book of 
Yajnavalkya. The fact, therefore, of his making his statement 
in prose and in very concise terms must be explained by his 
desire to write it in conformity with the general character 
of the diction of the Institutes. 

2. On account of their essential identity, the four examples 
may be considered to represent a single recension of the Non- 
medical Version, of which the example contained in the Law-book 
of Yajnavalkya forms the representative type. As such the latter 
will be treated in the sequel of the present dissertation. There 
exists, however, a rather different recension of the Non-medical 
Version — differing in essential points regarding terminology 
as w^ell as numeration — in the commentary of Gangadhar 
which accompanies his edition of Charaka's Compendium {Sdnra 

pp. 187, 188). It becomes necessary, therefore, again 
to inquire into the evidence of the genuineness of the two 
recensions. Briefly stated the case is similar to that of the 
two recensions of the Medical Version in Charaka^s Compendium. 
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For the recension of Gangadhar there exists — so far as my know- 
ledge goes— not a single MS. authority, while all MSS. that 
I have been able to examine, and all old commentaries, at 
present known, support the recension as given in the published 
editions of the two legal treatises and the Agni Purana.^ These 
are : Professor Stenzler’s edition of the Ydjnavalkya Dliarmamstra 
(London, 1849), verses 84-90 of the third chapter on 

pp. 89, 90 (translated on pp. 98, 99); Professor Jolly’s edition 
of the Vipm S?nrti m the Bibliotheca Indica (Calcutta, 1881), 
clauses 55-79 of the 96th section, on pp, 196, 197 (translated 
in the Sacred Booh of the Eady voL vii, pp- 283-5) ; Dr. Rajen- 
dralal Mitra’s edition of the Agni Ptirdmy in the Bibliotheca 
Indica (Calcutta, 1879), verses 27 5-33 of the 369th chapter, 
on pp. 308-9 of the third volume. The MSS. (twelve and eight 
respectively) which support the published recensions contained 
in the Institutes of Vishnu and the Agni Purana have been 
already enumerated in the preceding paragraph. It remains 
to enumerate the MSS. of the Law-book of Yajnavalkya which 
I have examined. There are fifteen of these, and they all 
support the published recension. They are the following : 


1 . 

2 . 

3 . 

4. 

5. 

6 . 

7-10. 


India Office, No. 1079] Mitakshara 

” No.‘2060j co^»Dientary. 

„ No. 3022, with Apararka’s commentary. 

„ No. 1278, with Sulapani's „ 

„ No. 1176, with Mitra Misra s „ 

„ Nos. 1786, 2074, 2167, 2823. 


11, „ No. 23 (50), S. M. Tagore Collection. 

12, Bodleian Library, No. 55, 

13, Asiatic Society of Bengal, No. In. 51. 

14,15. „ „ „ No. II A. 10, 11. 


3. Of old commentaries on the Law-book of Yajnavalkya we 
have four.^ The oldest is the Mitakshara [Mitdksard) written 


^ The statement in the Vishnu Dharmottara Purana has not yet 
been published. 

^ There exists a fifth commentary by Vi^varupa, which is still older 
than the Mitakshara, and has been described by Professor Jolly in the 
NachrieJiten der K, Gesellschaft der Wissenschaften zu Gottingen, 1904, 
Heft 4. Only one MS. of it appears to be known, which, however, 
is not accessible to me. 
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by Vijnanesvara {Tijndnehara)^ who lived about 1100 a. d. 
A near contemporary of his is Apararka or Aparaditya, who 
wrote his commentary about 1150 A. d. Rather later comes 
^iilapani in the fifteenth, and Mitra Misra in the seventeenth 
century a. The latter two commentators follow the lead 
of the Mitakshara, while Apararka, in many points, takes a line 
of his own ; but all four comment on a text which was identical 
with the published recension. 

4. ‘On the Institutes of Vishnu we have the commentaxy 
of Nanda Pandita, called 7aija^ant% which was written in 
1622 a. and which suj)ports the published recension of the 
text. 


$ 16 . The Genuine Recension of the Non-medical Version 

The genuine Non-medical Version, as it is found in the 
Law-book of Yajnavalkya, in its third chapter, verses 84-90, runs 
as follows (Original Text in § 77) : 

‘ (In the body) there are six parts [anga) ; and of bones there 
are in it three hundred and sixty ; namely : 

[Verse 85] 1. 64 teeth {danta) with their sockets 

2. 20 naih (naMa), 

3. 20 long bones (hldM) of the hands and feet. 

4. 4 bases (d/idmi) of the long bones. 

[Verse 86] 5. 60 phalanges (angtili), 

6. 2 heels 

7. 4 ankle-bones (gtdg^kc), 

8. 4 bones of the forearms (arahii). 

9. 4 bones of the legs (Jartg/ia), 

[Verse 87] 10. 2 knee-caps (jdmi), 

11. 2 elbow-pans (iapola), 

12. 2 thighs iuTu-phalahd), 

13. 2 shoulder-blades (cmua-Bmmiihhavd), 

14. 2 collar-bones (ah%o), 

15. 2 palatal cavities {tdlmaka), 

16. 2 hip-blades i^koni-plmlaka), 

^ See Professor Jolly’s RecM und Sitte, p. 33, in the Cyclopaedia 
of Indo- Aryan Eesearch. 

® For the date, see Professor Jolly’s edition, Pi'eface, p. i; also his 
Translation, in the Sacred Boohs of ike East, volume vii, Introduction, 
p. xxxiii. 


§ 17] MEEITS, DErECTS, AND' PECULIARITIES , 47' 

[Verse 88] 17. 1 pubic bone {hhug-dsthi), 

19. 15 neck-bones (^nm). 

20. 1 vmi&^vg% {jatm). 

21. 1 (lower) jaw-bone (>5/i5w), or chin. 

[Verse 89] 22. 2 basal bones of the jaw-bone {hanu-^mula). 

23 a. 3 bones constituting brows, eyes, and cheeks, 
{laldUdksi-ganfJa), 

23 h, 1 nasal bone {nd^d) called ghana, 

24. 72 ribs (pdrSvaka) with their sockets (stMlaka) 
and tubercles (arbuda). 

[Verse 90] 25. 2 temporal bones 

26. 4 cranial pan-shaped bones (Mrak-kaj^dh). 

27. 17 breast-bones (mas). 

These bones make up the skeleton of man.’ 

This list works out the correct total 360. 

I 17. Merits, Defects, and Peculiarities of the Non-, 
medical Version 

1. As has already been pointed out in §§ 5, 6, the advan- 
tage of the Non-medical Version for text-critical purposes is 
that it confirms the corrections suggested in those paragraphs. 
For 

(a) It places the organs of the neck, that is, No. 19, neck- 
bones (grlvd), and No. 20, windpipe (/a in their proper place 
in connexion with, and immediately before, the bones of the 
head. 

(b) It avoids the reduplication of the words aihm in connexion 
with No, 13, SLnd.Jd?m, in connexion with No. 11. 

2. On the other hand, the Non-medical Version has three 
defects; namely: 

(a) It places No. 24, the ribs together with their sockets and 
tubercles, in the midst of the bones which belong to the head. 

(^) It also places No. 27, breast-bones {w'as), at the end of 
the whole list, that is, practically along with the bones of the 
head. 

{c) The preceding two defects are mere misplacements, but 
the most serious defect of the Non-medical Version is that 
it entirely ignores the two bones of the arms {balm) and the 
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four bones of the wrists {mcmika). These bones, as a reference 
to the lists of the Medical Versions of Charaka (§§ 4, 7) and 
Bheda (§ 12) shows, should have been enumerated between 
Nos. 7 and 8, and Nos. 12 and 13 respectively. 

8. Further, the Non-medical Version has three peculiarities ; 
namely: 

{a) It uses the peculiar term ama-rnmncTblimci^ sprung from 
the shoulder, to denote the shoulder-blade, instead of the term 
ama-pkalaka of the Medical Version (No. 16 b in §§ 4, 12). 

Of far greater importance than this verbal difference are the 
following two : 

(b) In No. 27 it counts seventeen breast-bones, instead of the 
fourteen of the Medical Version (No. 24 in §§ 4, 12). 

(o) In No. 23^35 it adds the eyes to the brows and cheeks, 
which alone are named in the Medical Version (No. 28 in 
§§4,12). 

4. With regard to the third peculiarity the following point 
is to be noted. The Medical Version, as preserved by Charaka, 
counts a single bone for the complex of nose, cheeks, and brows 
(No, 28 in § 4). But there existed, as Chakrapanidatta tells us 
(§ 11), another view, presented in Bheda s Compendium (§ 12), 
according to which the Medical Version is interpreted as counting 
three bones, that is, one for each of the three items : nose, cheeks, 
brows. By adopting this rival view, and adding the eyes as 
a fourth item, the author of the Yajnavalkyan Law-book obtained 
four bones (Nos. 23 b) against the single bone of the Medical 
Version, that is, he obtained three extra bones. Similarly by 
his counting seventeen breast-bones against the fourteen of 
the Medical Version, he obtained another three extra bones. 
Thus both operations together gave him six extra bones. The 
rationale of his procedure is now obvious : its intention is to 
correct the shortage of six bones caused by the omission of the 


arms and wrists, as thus : 

Required total . 360 

Omitted : 2 arms, 4 wrist-bones ... 6 

Balance . . . . , . 354 

Add 3 breast-bones and 3 facial bones . . 6 
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It may be particularly noted that this coiTectiTe result affords 
a strong confirmation of the suggestion, put forward in § 6, that 
the true number of the bones of the wrists is four, not two, as 
the traditional list of Charaha (§ 4) now has it. 

5. With regard to the source from which the Non-medical 
Tersion derived its peculiarities, it will be shown in the sequel 
{§§ 29, 30, 33) that it was, in all probability, the statement of 
Siisruta on the bones of the human body. 


1 18 , Gangadhar's Recension of the Non-medical Version 

In his commentary on Charaka’s Compendium, in illustra- 
tion of the statement of Susruta (§ 27} that the professors 
of General Medicine hold the number of bones to be 360, 
Gangadhar quotes the Non-medical Version, as he states him- 
self, from the Law-book of Yajnavalkya and the Agni Purana. 
As given by him, that Version is not quite easy to folio w, but 
it would seem to yield the following list, which works out the 
required total of 360 (Original Text in § 78} ; 

[Vei*se 85] 1. 64 teeth {damna) with their sockets 

2. 20 nails 

3. 20 long bones {ialdkd). 

4. 4 bases {dlidma) of the long bones. 

[Verse 86] 5. 60 phalanges (annuli), 

6. 4 heels 


7 a, 
7 &. 
8 . 
9. 

[Verse 87] 10. 

11 . 

■ 12 . 

13. 

' 14. 

15. 

16. 

[Verse 88] 17. 
18 

18 k 


4 wrist-bones (mmika), \ ^ 

4 ankle-bones {gitlplia). j 
4 bones of the forearm {aratni), 
4 bones of the legs {jahgJia)^ 

2 knee-caps {jd7m), 

2 elbow-pans {kurjxtra), 

2 thighs [um-phcdaka), 

2 shoulder-blades (mhm- 
2 collar-bones (akmka). 

2 palatal cavities (tdldmka), 

2 hip-blades (h’oni-p/mlaka). 

1 pubic bone (bkag-dMi). 

1 sacral bone (trika). 

1 anal bone {pdyv). 


18 c. 35 back-bones {prsthd), 

^ These two items of hones are stated in Gangadhar’s list to be 
situated ^ below the clusters’ (kurca). 
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19. 15 neck-bones {grlvd), 

20. 2 collar-bones {jatm), 

21. 1 (lower) jaw-bone [hanu) or chin. 

[Verse 89] 22. 2 basal bones of the jaw 

23 a. 6 bones constituting brows, eyes, and cheeks 
{laldUdhi-ganda), 

23 h, 1 nasal bone {ndsd) called g/iaMa. 

24. 72 ribs (pdrhaka) with their shallow sockets 
[sthdlaka) and tubercles [arhida), 

[Verse 90] 25. 2 temporal bones {mnhliakd), 

26. 4 cranial pan-shaped bones {^i)'ali-ka§dla\ 

27. 15 breast- bones 

§ 19 . Criticism of Gangdclliars Recension 

1. At the end of the Non-medical Version, as given by 
him, Gangadhar adds the remark : ^ this is the statement found 
in the Agnega Rurdna and in the Ydjnavalkgct Samliitd Law-book.’ 
As a factj however, it is not a real quotation that he gives, but 
an ‘edited’ recension of the statement. For his recension differs 
considerably in several points from the traditional recension in 
the Law-book. 

{a) In No. 6 Gangadhar counts four heels instead of two. 

(^) In No. 18 c he counts thirty-five back-bones instead of 
forty-five. 

(c) In No. 20 he counts two jatno (collar-bones) instead of 
one (windpipe). 

(d) In No. 23 a he counts six bones instead of three. 

(e) In No. 27 he counts fifteen breast-bones instead of seven- 
teen. 

(/) In No. 7 ^55 he inserts four wrist-bones. 

(g) In Nos. 18^?,^ he inserts a sacral and an anal bone. 

2. Among these differences, the items c, d, andy enable us to 
see the reason which led Gangadhar to elaborate his emended 
recension of the Non- medical Version. We have seen (§ 17) that 
the traditional Non-medical Version entirely neglects to count the 
two arms and four wrist-bones. From the fact of Gangadhar 
counting the four wrist-bones, it is evident that he had noticed 
the defect of the traditional recension. But it may be asked 
why he did not also count the two arms. The answer is indicated 
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by tbe differences noted in the items c and S» They show that 
Gangadhar was acqnainted with the interpretation of A^ijna- 
nesvara- in'his Mitakshara Commentary (§§ 20, 21). He followed 
that , commentator in including the' arms under the ' 4erm 
* forearm’ (No. 8, araini); also, in taking to refer to the 
two collar-boneSj as well as in allotting two bones to each of 
the three items : brows, eyes, ■ cheeks. As Vijnanesvara, however, 
failed to realize the omission of the four wrist-bones, Gangadhar 
supplied the deficiency. Moreover, he did not follow Vijnanesvara 
in discounting the four bases (No. 4, stMm)^ There is, however, 
still another circumstance that influenced Gangadhar’s emended 
recension; namely, his acquaintance with. Susruta’s statement' 
on the skeleton. Prom the traditional recension of that state- 
ment (§ 27), he obtained his count of four heels, as well as of 
the sacral and anal bones. 

3, The combined result of the two modifying influences was 
the augmentation of GangadhaPs list by twelve bones. And 
it was to counterbalance this excess that Gangadhar reduced 
the back-hones by ten, and the breast-hones by two ; as thus : 


Grand total of tbe Non-medical Version (§ 20, col. iv) 360 
Add, Two extra heels in No, 6 . . . . 2 

Pour wrist-bones in No. 7 a . . . 4 

One extrayajJm in No. 20 . . , 1' " 

Three extra bones in No. 23 a . ' . . 3 

One sacral bone in No. 18 a . . . 1' 

One anal bone in No. 18 5 . .’ . 1 : 

, — 1^ 

'Total , A. ' . ■ . : '■:i^ 

Deduct, Ten back-bones in No. IS e . . . 10 

Two breast-bones in No. 27 . . . 2 

'' 12 :",':' 

Balance 360 


It seems hardly necessary to point out, and it will be shown 
in the Third Section, that all this manipulation of the numbers 
of the list is performed without any reference to, and has no 
warrant in, the actual state of the skeletal structure. 

4. Eegarding the influence of the statement of Susruta on 
the recension of Gangadhar, another indication of it may be 

E a . 
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noted in the latter’s employment of the terms Mirccty cluster 
(§ 18, footnote), and kurpam, elbow-pan (No. 11). Both terms 
are peculiar to the system of Susruta (§§ S’/, 28). The genuine 
recension of the Non-medical Version does not use the term 
kmca at all, and instead of kurpara it uses the term kapola 
(No. 11 in § 16). The reason, no doubt, why Gangadhar 
preferred the Snsrutiyan term kurpara was that he saw that 
the term kapola was misleading. It properly signifies the 
cheek, and is here out of place, because the cheeks are enumerated 
afterwards under the name ganda (No. 23 f^). The fact is (§ 21, 
cl. 3) that kapola is an ancient false reading for kapdla^ a pan, 
which signifies the pan-like olecranon process of the elbow (§ 53), 
and which is used in the Medical Versions of Charaka (§ 4) and 
Bheda (§ 12) in the slightly modified form of kapdlikd^ a small 
pan.^ 

§ 20. The Commentaries on the Non-medical Version 

1. The commentaries on the Non-medical Version contained 
in the Law-book of Yajnavalkya throw not a little light on the 
subject of the defects and peculiarities of that Version. The 
subjoined table exhibits a conspectus of their theories of inter- 
pretation. Columns I to IV refer to the Law-book itself, and 
columns V to VIII to the commentaries of Apararka (V), 
Vijnanesvara (Mitakshara, VI), ^ulapani (VII), Mitramisra 
(VIII). Column III gives the number of bones of each item 
of the list, and column IV the totals of the bones named in 
each verse. For the original texts and translations of the 
commentaries, see §§ 7'9--83. 

^ As a fact, the India Ofiice MS., No. 540, of the Yimu Smrt% reads 
hapdla\ see § 84. 
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L. . 

Veesb. 

II. 

Items oe List. 

III. 

Y A Jiff, 

IV. 

YIjn. 

V. 

Ar. 

VI. 

ViJN. 

VII. 

Scl. 

VIII. 

,Mit. 

85 

^ 1. Teeth and sockets 

64 







2. Nails {naMm) 

20 

108 

108 

104 

104 

104 


3. Long bones (Salaka) 

20 







4. Bases {sthdnd) 

4 






86 

5. Phalanges {anguli) ' 

60 







6. Heels (jparsm) 

2 







7. Ankle-bones {gulplia) 

4 

74 

74 

74 

74 

74 


8. Forearms (cimtni) 

4 







9. Legs {jangha) 

4 






87 

10. Knee-caps 

2 







11. Elbow-pans ijcapold) 

2 







12. Thighs {iiTu- 2 '^Jhalaka) 

2 







13. Shoulder-blades 

2 

14 

12 

14 : 

14 

14 


14. Collar-bones i^aksa) 

2 

) 






1 5. Palatal cavities (tdlusaka) 

2 

1 

2 





1 6. Hip-blades {irom-phalaka) 

2 






88 

17. Pubes (bhagd) 

1 


" ' ■ 





18. Back-bones (jprs^7ia) 

45 







19. Neck-bones (grivd) 

15 

63 

63 

64 

64 

64 


20. Windpipe 

1 



2 

2 

|2 ■ : ■ 


21. Chin (hanu) 

1 






89 

22. Basal tie-bones 

2 







23 a. Bones of brows (lalata) 

1 


I 

2 

L 

2 


„ eyes (akd) 

1 I 

78 

2 80 

2 81 

2 81 

!2 81 


„ cheeks {ganda) 

1 


'2 

\2 

|2 

2 


23 5. Nasal bone (ndsd) 

1 1 


i- 


I 



24. Eibs, &c. (pdrSmka) 

72 ' 


i 

1 

1 



^ 90^'' 

25. Temporal bones {SaMia) 

2 







26. Cranial pan-shaped 

4 

23 

23 

23 

23 

23 


27. Breast-bones (wm^) 

17 







Grand totals 


360 

360 

i 

360 

360 

360 
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2. It will be noticed at once that the totals of Apararka 
{col.' V) differ from those of the three other commentators 
(cols. VI, VII, VIII). The latter agree among themselves ; and 
a comparison of their comments shows that the views of Vijna- 
nesvara, who is the oldest among them, have been simply 
adopted by the two others. Apararka, who was a_ near con- 
tempoi-ary of Vijnanesvara, holds an independent view, which 
differs in respect of four of the six totals ; viz. the first, third, 
fourth, and fifth. These differences will now be considered 

seriatim* ^ 

3. In verse 85, 'Vijntoesvara (in liis commentary calied 

MitaksJma) makes the total of the bones to be 104. He arrives 
at this total by discounting the bases According to 

him the terms dham (base) and ialdka (long bone) refer to the 
same organ (hand or foot, as the case may be), but describing it 
from two different points of view : SaUkd describes the two hands 
and feet with reference to the total number of their individual 
bones, which is twenty, while dUna describes them with regard 
to the four sets into which those twenty bones are divided. 
Of course, in a mere enumeration of the bones, both terms are 
not required ; and as we are not primarily concerned with any 
sets they may form among themselves, but only with their 
number as individual bones, the four dhdna (or sets of saldkS) 
are rejected from the count. On the other hand, according to 
Apararka, the two terms Mdhd and sthma refer to quite different 
organs, idaM denoting the long bones (metacarpal and meta- 
tarsal), and dhdna, the bases of the long bones, that is, the carpus 
and tarsus, or what Susruta calls knTca oi cluster of small bones. 
The reason — a textual one — that led the two commentators to 
this difference of interpretation, will be found fully explained in 
an Exegetical Note, § 83. Here it is only necessary to point out 
that Apararka is correct ; for the interpretation of Vijnanesvara 
entirely omits from the count two such important organs as 
the carpus and tarsus. The total of the bones in verse 85, 

therefore, must be 108, as stated by Apararka. 

4. In verse 87, Vijnanesvara makes the total of the bones 
to be fourteen, while Apararka counts only twelve. The differ- 
ence arises from Apararka’s taking akm-tdlmahi (Nos. 14, 15) 
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to be but a single term, and to denote a single bone, that is, 
a bone situated, as he supposes, ‘on the edge of the eye’ 
{neira^-prmtci)^ them being, of course, two such bones, one on 
the edge of either eye,^ On the other hand, Vijnanesvara 
takes that term to be double, and to denote two distinct bones ; 
namely, ate to signify ‘the bone between the eye and the ear’ 
ihmna--netmyoYmadliye)^ and tdlmaka to denote the hard palate 
{Mkuda)» In this ease, so far as the counting is concerned, 
Vijnanesvara, no doubt, is correct. Apararka was probably led 
to his fanciful interpretation of the single term by the necessity 
of working out the required grand total of 360 bones. But 
with regard to the meaning of the term ate, both of them 
are wrong. That term is merely a shorter form of the word 
ahmhay and denotes the collar-bone (§ 55).^ 

5. In verse 88, Vijnanesvara makes the total of the bones 
to be sixty-four, while Apararka counts sixty-three. The differ- 
ence arises from the fact that Vijnanesvara counts two jatm 
(No. 20), while Apararka counts but one. In this case Apararka 
again is right, for Vijnanesvara commits the mistake of taking* 
jatnb to mean collar-bone. The subject will be fully discussed 
in the Third Section (§ 62); here it must sufBce to point out 
that Vijnanesvara’s interpretation is in the teeth of the text 
which he interprets, and which distinctly says that there is but 
one jatru, 

6. In verse 89, Vijnanesvara makes the bones amount to 
eighty-one, w-hile Apararka counts eighty. The difference arises 
from their counting the bones referred to in the complex term 
laldUdhBugmda^ brow-eye-eheek (No. 23 a), in two different ways. 
Apararka takes the term to denote one brow, two eyes, and two 
cheeks, or altogether five bones, while Vijnanesvara counts 
two brows, two eyes, and two cheeks, or a total of six bones. 
In this ease, both are wrong. In the text, that complex term 

^ He evidently takes ahm to be synonymous with ahd^ eye. 

- In fact, Vijnanesvara’s ate is identical with Apararka’s ahm- 
tdlmaha. 

^ Both Professors Stenzier and Jolly have been misled by the 
commentaries in their translations ‘ {Yajnavalhya s Gesetzbuch, 

p. 98) and ‘ lower part of the temples ’ {Sacred Boohs of the Bast, 
voL vii, p, 284); so also Mandlik, p. 253, has ‘ temples 
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is not qualified by any numeral — a circumstance which indicates 
that but one bone is reckoned for each of the three items*^ 
Hence there are no more than three bones in No. 33 < 3 ;, and the 
total of the bones included in verse 89 is really seventy-eight. 
That this is the true interpretation of the test is proved by the 
fact that it works out the correct grand total 360, as shown 
in coL IV (also § 16). 

^ 21 . Continuation 

1. Regarding the principal defect of the Non-medical Ver- 
sion — its total neglect of the bones of the arms and wrists— 
it is instructive to note the shifts to which the commentators 
are put to explain it. 

3. As to the omission of all mention of the wrist-bones, the 
commentators do not seem to have realized it at all, for none 
of them makes any reference to it. Gangadhar, as we have 
seen (§ 19), did realize it ; and he, therefore, introduced the 
wrist-bones i^rianika) in his reconstruction of the Non-medical 
Version. But the early commentators noticed only the omission 
of the arms — a circumstance, indeed, w’-hich cannot surprise us, 
seeing that the arms form such a conspicuous part of the body. 
But the way in which they deal with the omission is character- 
istic. The only solution of the difficulty which they are able 
to suggest, consistently with their respect for the integrity of 
their sacred text, is to declare that the arms are virtually 

included in the term forearm {aratni, No. 8). Thus Vijnanesvara 
says (see § 80), ‘the bones of the arms, being implied in the 
term forearm, number four' ; and his explanation is unquestion- 
ingly adopted by the later commentators, Sulapani and Mitra- 

^ That is to say, ehaiham, ^one in each,’ is to be understood with 
the clause laldt-aJcsi-gande, but not dve dve^ ‘two in each/ as Vijna- 
nesvara understands. His erroneous interpretation has gained such 
credence that it has actually modified the text of the list in the 
Institutes of Vishnu (§ 22), and that it has been uiiquestioningly 
accepted by the translators of the two legal treatises: Professor 
Stenzler, p. 98, ‘an deren Wurzel zwei ; ebenso an Stirne, Augen, 
Wangen,’ and Professor J oily {Sacred Books of the East, vol. vii, p. 284), 
‘ there are two (bones) to the forehead, (two) to the eyes, and (two) to 
the cheeks.' 
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misra (§§ 81, 82).^ The total inappropriateness of such an in- 
terpretation is obvious ; for the entire arm (or upper extremity) 
consists of three bones, two in the forearm and one in the arm. 
The total, accordingly, of the bones of the two upper extremities 
amounts to six. But Vijnanesvara and his followers do not 
seem to have been aware of the fact that the forearm contained 
two bones. This is pretty clear from their comments (see 
§§ 80-82). Their idea was that each extremity consisted of 
two bones, arm and forearm, and similarly leg and thigh, each 
containing a single bone. Anyhow, Apararka, while giving 
the same explanation (§ 79), candidly says, 'though the term 
forearm {amtni) does not really include the arm {bdlm)^ yet here, 
for the sake of securing the number four of the bones, it is 
so employed’ (i. e. as inclusive of the arm). This shift of 
interpretation necessarily led to another incongruity. If the 
term forearm (arafm) included the arm (bdku), hj parity of 
reason the term leg [janglia) must include the thigh [uni). As 
a matter of fact the commentators do draw that conclusion. 
Thus Apararka expressly says (§ 79), /similarly the word leg 
{janglia) here signifies the whole lower extremity, and hence 
the bones of the two legs number four/ But he fails to notice 
that the bones of the thighs are expressly and separately 
enumerated in verse 87, where accordingly he counts them 
a second time. 

3. The true explanation of the difficulty, of course, must be 
of a very different kind ; and it is one which the text of the 
Non-medical Version itself suggests with some degree of 
probability. The place where the mention of the bones of the 
arms and wrist-bones would come in is verse 87. Now the 
wording of that verse is marked by some peculiarities. It runs 
as follows: 


dve dve jdmh’haiM^omjgliadah^^dma’-mwmibliave I 
aha-^tdlusake hmiiplialake ca vinifdiietXX 

; Literally this means: 'two (bones) each in the knees, cheeks, 
thigh-blades, and in what springs from the shoulder; also, (as) one 


^ Also Nanda Pandita adopts it in his commentary on the Yisrm 
SniTti (§ 85). 
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should declare, in the collar-bones, palatal cavities, and hip- 
blades.’ Here the item ‘ cheeks ’ is utterly out of place, occuning 
as it does between the knees and thighs. To any one conversant 
with the skeletal structure it must be obvious that words 
meaning elbow and arm should have their place there ; and 
there can be no doubt whatever that haiwla is simply an ancient 
misreading for kajMla, elbow-pan.^ Gangadhar recognized 
the truth, and hence in his reconstruction of the Non-medical 
Version (§ 19, cl. 4) he substituted the correct synonym kurimra. 
There is another ancient misreading in the term UrU’-j)kalakay 
thigh-blade ; for pkalaka denotes a broad, flat bone, and is quite 
inappropriate as a descriptive of the thigh-bone. The true 
reading, of course, must be nalaka^ which signifies a cylindrical, 
hollow bone, and which occurs, in this connexion, in the Medical 
Versions of Charaka and Bheda (§§ 4, 12). Very striking is 
the use of the otiose phrase ‘ one should declare ’ in the midst of 
a statement packed as concisely as possible with the details of a 
long enumeration. It clearly suggests that it is inserted as mere 
padding to fill up an awkward lacuna. Yajnavalkya, or whoever 
was the author of the Non-medical Version, must have had 
a defective MS. copy of the Medical Version to work with. 
There were false readings in it {kapola^ iiru^phalaka) as well 
as lacunae (arms and wrist-bones). As he was unable to supply 
the lacunae, he had reeoui’se to padding. The use of the 
curious term amm’-mmudbham^ springing from the shoulder, to 
denote the shoulder-blade, is perhaps due to the same need of 
padding. For though it is not a false descriptive, it is a need- 
lessly long substitute for the shorter terms amsa-ja or amm- 
phalaka. In addition to padding, however, the author had also 
to make good the shortage of six bones caused by the omission of 
the arms and wrist-bones. This he did, as shown in § 17 (p. 48), 
by augmenting the number of the breast-bones and facial bones 
by three bones each, or a total of six bones. We have here 
a case of ill-instructed ‘ editing ’ of a medical text similar to 

^ Accordingly, the translation ‘ Backen ' by Professor Stenzler (p. 98) 
and ^ cheek ^ by Professor J oily {Sacred Boohs of the East^ vol. vii, p. 284) 
should be replaced by ^ Elbogenknochen and ' funny-bone '* or ‘ crazy- 
bone ’ respectively. 
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that from which the texts of Charaka and Susnita snfifered 
recently at the hands of Gangadhar (§§ 9, 35), and anciently 
at the hands of Vagbhata I (§ 40). 

I 22. The Non-medical Version of the Institutes of 

Vishnu 

1. The essential identity of the Non-medical Version, as it 
is found in the Institutes of Vishnu, with the same Version as 
it occurs in the Law-book of Yajnavalkya, is shown by the fact 
that it also omits all mention of the arms and wrist-bones, and 
that it also corrects the resulting shortage of six bones by a 
corresponding increase in the number of bones of the breast 
and face, as explained in § 17 (p. 48). 

3. On the other hand, there are significant points of differ- 
ence. These will be enumerated with reference to the table 
given in § 20. 

(a) The list in the Institutes omits No. 4, bases 
altogether. 

(b) In No. 20 it counts twofatm or collar-bones. 

(<?) In No. 23 a it counts two bones for each of the three 
items : brows, eyes, cheeks ; that is a total of six bones. 

Referring to column VI of that table, it will be seen that 
these three points of difference exactly reflect the interpretation 
which Vijnanesvai*a, in his Mitakshara Commentary, places on 
the statements of the Law-book of Yajnavalkya. According to 
him, the item ‘ bases ’ {dlidna) is practically superfluous ; accord- 
ingly the Institutes of Vishnu omits that item altogether. 
Again, Vijnanesvara takes jaim to mean collar-bone, and counts 
two of them, in spite of the plain statement of the text that 
there is only on^jatm : the Institutes, as interpreted by Nanda 
Pandita, follows suit. Once more Vijnanesvara counts two 
brows, two eyes, and two cheeks : the Institutes does the same, 
and in fact actually introduces the number two {dve) into the text 
(p. 56, footnote). The conclusion from this remarkable agreement 
is unavoidable that whoever drew up the list as we find it in the 
Institutes, did so on the basis of Vijnanesvara’s interpretation, 
and that accordingly the introduction of that list in the Institutes 
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cannot be placed earlier than the date of Vijnanesvara^ that is 
after 1100 a.d. (§ 14). Seeing that the Institutes of Vishnu 
appears to be often quoted in the Mitabshara,^ it does not seem 
impossible that the appeamnce of the list in the Institutes is 
due to Vijnanesvam himself. 

3. In connexion with the late date of the introduction of the 
Non-medical Version into the Institutes of Vishnu, it is instructive 
to note the attempts that have been made, in some manuscripts 
of that work, to amend the text so as to remedy the great defect 
of the omission of the arms. As to the omission of the wrist- 
bones it aj)pears never to have been realized by any one, copyist 
or commentator. Among the seventeen MSS. enumerated in 
§ 14, there are four, Nos. 4, 12, 13, 17 (see § 84), w^hich offer 
a curiously emended text. They omit the clause referring to the 
thighs and shoulder-blades msayo/i, No. 66 in Professor 
Jolly’s edition, and Nos. 12, 13 in the table in § 20), and instead 
of the clause referring to the long bones (pmii-^pdda-MciMf.ca^ 
No. 59 in the edition, and No. 3 in the table) they substitute 
the clause ; * two arms, two forearms, two thighs ’ (dve Idhu^ dve 
praldlm^ iim-dva^amy But this emendation is no real improve- 
ment; for though it introduces the arms (hdJiu), and retains the 
thighs it eliminates the shoulder-blades {amsd), and 

reduplicates the forearms {p^mhdfm) which had already been 
mentioned under the term arat^ii (No. 63 in the edition, and No. 8 
in the table).^ But though the emendation is not a success, it 
at all events proves that the text of the Institutes, so far as the 
list of the bones is concerned, was not considered too sacred 
to be altered. In the case of the Law-book of Yajnavalkya, as 
shown in § 21, though the commentators recognized the omission 

^ See Professor J olly^s Introduction, p. xxxii, in Sacred Boohs of the 
Eas% voL vii. It would be interesting to examine (what I haire not 
been able to do) all early quotations of the list from the Institutes. 
If no quotation earlier than Nanda Pandita- can he found, the intro- 
duction of the list into the Institutes may be due to that commentator 
who adopts all the views of Vijnanesvara. 

® With regard to the repetition of the forearms, it may he noted 
that it only occurs in two MSS., viz. Nos. 12 and 17. In the critical 
footnotes in the Bibliotheca Indica edition, p. 197, the reading in 
question, which occurs in No. 12 (Professor Jolly’s MS. V), is not 
recorded. 
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of the armSj they were unwilling to meddle with the time- 
honoured text, and accordingly had recourse to shifts of inter- 
pretation. The fact that there was no reluctance to meddle 
with the text of the Institutes of Vishnu, would seem to show 
that in that work the list enjoyed no right of inviolability, but 
was known to be of recent introduction. 

4 It only remains to note two lesser points of difference and 
of agreement between the Institutes of Vishnu and the Law-book 
of Yajnavalkya. The two points of difference are the following : 

{a) In No. 1 the Institutes substitutes the curious term 
suhma^ or minute bone),, for to denote the sockets of 

the teeth, 

{b) It places No. 27, breast-bones (nrm)^ not at the very end 
of the list, but between No. 24, ribs, and No, 25, temples — 
a location which is no less incongruous (see § 17). 

The two points of agreement are the following : 

{a) In No. 23 h the Institutes of Vishnu also uses the curious 
term gJianmtJiihd^ or ^^^^?265-bone, to denote the nose. 

(5) It also places the phalanges (No. 5) after the long bones 
(No. 3), whereas in the Medical Version of Charaka and Bheda 
the phalanges occupy their natural and logical position in 
advance of the long bones (§§ 4, 12). 

^ 23. The Nonrmedical Version in the ' Anatomy ’ 

1. It remains to notice a work which also contains a ver- 
sion of Atreya's system of the skeleton. Into the preceding 
discussion it has not been introduced, because its author and 
age are at present unknown* Nevertheless its testimony ^ on 
some of the points which have been discussed is sufficiently 
striking to deserve to be taken into consideration . Its name 
is simply ^dmra^ or ‘Anatomy’, and so far as I know, it is not 
otherwise known. It is contained in the same MS, volume 
No. M. a. I. 483 (Cat. No, 167) of the Tubingen University 
Library which contains also the ‘ Chapter on Anatomy’ of the 
Vishnu Dharmottara Parana, already mentioned in § 14.^ Its 

^ This curiously corroborative testimony was discovered by me only 
after the preceding paragraphs had been written. 

The MSS. of both works are written by the same ‘hand’ of 
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versified contents are compiled from many different sources, 
some of which are quoted by name.^ Its statement on the 
skeleton, in particular, is taken from the Law-book of Yajna- 
valkya, and accordingly gives the Non-medical Version. Though 
in this ease the source is not named, there can be no hesitation as 
to its identity, seeing that in most of the verses there is a literal 
agreement (see § 87). But the interesting point is that the 
agreement fails mainly in verse 87, where, as shown in § 21, the 
great defect of the Non- medical Version comes in. This verse 
^ is entirely rewritten in the ‘ Anatomy ^ so as to admit the 
insertion of the two arms and four wrist-bones. 

2. The statement on the skeleton in the ^ Anatomy runs as 
follows (Original Text and literal translation in § 87) : 

‘The body has six parts (angd)^ and of bones it has three 
hundred and sixty ; namely, 

[Verse 85] 1. 64 teeth [clanta) with their sockets 

2. 20 nails {fiakJia). 

3. 20 long bones {^aldkd), 

4. 4 bases \stMm) of the long bones. 

[Verse 86] 5. 60 phalanges {anguli), 

6. 2 heels {pdrmi). 

7. 4 ankle-bones (gulpha), 

8. 4 bones of the forearms 

9* 4 bones of the legs {jangha), 

[Verse 87] 10. 2 collar-bones (awucj). 

11, 2 shoulder-blades {arkm-phahka). 

a Bengali writer, and their leaves are numbered consecutively on 
the left-hand reverse margin. It was probably for this reason that 
in the Catalogue they are described as being a single work called Viswu- 
dharmottam. But that they are really two separate works is proved 
by the following facts: (1) There is an alternative numbering of the 
folios on their right-hand reverse margins, which is separate for either of 
the two works ; (2) The end of the first work is indicated on the obverse 
of the fifth folio (or the eighth of the total consecutive count) by the 
colophon iti i. e. here 

ends the ‘Anatomy' declared in the Vishnudharmottara ; while the end 
of the second work is on the obverse of the thirteenth folio (twentieth 
of the total) as iti S'driram samdptam^ i. e. here ends the ‘Anatomy'; 
(3) The subject of the two works is identical, and to a large extent 
they go over the same ground ; witness, e.g. the occurrence of the list 
of hones in both works. 

. ^ e.g. ChKSdlid^^YogarmuMd>mld^Kaulmcdi Nirnaya^ Laulha-^gradlpa. 
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12. 4 wrist “bones (Jiasta^manikd)* 

13. 2 hollow bones (imlaka) oi the arms (ddkuh 

14. 2 hollow bones (nalakd) of the thighs (dm)* 

15. 2 palates (tdlu). 

16. 2 eyes ^ 

17. 2 knee-caps 

18. 2 elbow-pans (janu^kapdlika)^ 

19. 2 hip-blades 

20. 2 basal tie-bones of the (lower) jaw {hanu-miUu 

bmidhctna). 

[Verse 88] 21. 1 pubic bone (bhaga). 

22. 45 back-bones 

23. 10 neck-bones \gnvd). 

24. 1 windpipe (jatru), 

25. 1 (lower) jaw or chin. 

[Verse 89] 26. 1 facial bone constituting nose, cheeks, and 

brows ( 7 idsU'“g(iudukutci>“lo.ldtcik(i MukAs), 

27. 72 ribs (pdrhaka) with their sockets (kaulaka) 
and tubercles 

rVerse 901 28. 2 temporal bones ^ 

29. 4 cranial pan-shaped bones (kra/i-Kapala). 

30. 17 breast-bones (liras). 

These make up the skeleton of man.’ 

3. Comparing the foregoing statement with what has been 
explained in §§ 17 and 21 regarding the construction of the 
Non-medical Version in the Law-book of Yajnavalkya, the 
following points may be observed : 

(a) The author of the ‘ Anatomy ’ noticed the omission of the 
arms and wrist-bones, and the consequent padding of verse 87 
with otiose elements. Hence he entirely rewrote that verse, 
eliminating all padding, and thus making room for the inclusion 
of the four wrist-bones (No. 12) and two arms (No. 13). 

(5) He further noticed the difference in the way of counting 
the facial bones ; viz. that Charaka counted a single bone for 
the complex of nose, cheeks, and brows, while the Non-medical 
Version counted four bones, one for each of the four items ; nose, 
cheeks, brows, and eyes. Accordingly^ he restored Charaka’s 
count (No. 26), which process involved the exclusion of the eyes. 

(c) On the other hand, probably accepting the authority of 
the system of Susruta as against that of Charaka, he retained 

' Probably on the authority of Chakrapanidatta’s Commentary (§ 1 1). 
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the eyes, hut assigned to them a special place in No. 16, in the 
reconstracted verse 87. 

(f^) For the same reason, he appears also to have retained the 
count of seventeen breast-bones (No. 80). 

The result of all this manipulation of the statements of the 
Non-medical Version was that there were now five bones in 
excess of the required total 860. Hence 

(e) He reduced the number of neck-bones by five, counting 
ten (No. 23) against Charaka’s fifteen (No. 28 in § 4). 

4. The whole operation, as above explained, may be exhibited 
thus : 


Grand total of the Non-medical Version 
Add, Two arms (No. 13) . 

Four wrist-bones (No. 12) . 

Two eyes (No. 16) . 


360 


2 

4 

2 


— 8 


Total ...... 368 

Deduct, Three facial bones (No. 26) . . 3 

Five neck-bones (No. 23) . . 5 

— 8 


Balance ...... 360 


The objection to this operation is twofold. First, the inclusion 
of the two eyes is not warranted by the Medical Version of 
either Charaka or Bheda. The eyes, in fact, form no item of 
the skeletal structure in the system of Atreya, but belong to 
the system of Susruta (§ 80), Secondly, the reduction in the 
number of neck-bones is not warranted by any true view of 
the skeletal system. The correct procedure for the author 
of the ‘Anatomy’ would have been to restore Charaka’s count 
of the breast-bones, that is, to count fourteen breast-bones (No. 24 
in § 4) instead of seventeen. This reduction of three bones in 
the breast, together with the exclusion of the two eyes, would 
have given him the five bones which he required to redress the 
excess resulting iBrom his operation. 

5. On the other hand a distinct improvement made by the 
author of the ‘ Anatomy ’ is his correction of the two ancient 
false readings kapola and Uru-jihalaka (Nos. 11 and 12 in § 16, 
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and see § 21s cl, 3), for which lie substitutes the true readings 

§nMiahka 

1 2 4 , Relation of the Medical Version to the Non-medical 

L We are now in possession of all the evidence to enable 
us to sum up the case concerning the relation of the two Medical 
Versions (§§ 4, 12) to the Non-medicaL 

2. When the needful corrections are made in the Non-medical 
Version, which have been indicated in §§ 17-23, that is, when 
the omitted six bones of the arms and wrists are inserted, and 
on the other hand, the alterations, made for the purpose of 
correcting those omissions, are cancelled, the Non-medical Version 
reveals itself in all essentials to be exactly the same as the 
Medical Version of Charaka in the restored form given in § 7. 

3. But in two striking points of terminology, the Non-medical 
Version differs from the Medical Version, whether of Charaka or of 
Bheda. These are : first, the use of the term sthdia (No, 1 in § 16) 
or 8%k§ma (§ 22, cl, 4 a) to signify the sockets of the teeth, where 
the two Medical Versions have the term ulukhcda. Secondly, 
its use of the term ghcmddhikd to denote the nose, which is not 
found in the two Medical Versions. The latter term has been 
a puzzle to all commentators. They simply refer to it as Hhe 
so-called glmna bone ' {gJiana-‘Samjnami^astId)^ but do not attempt 
to explain it. But seeing that there exists a Sanskrit word 
ghrdna^ or Prakrit gJidna^ meaning ^ smelling ’ or ‘ nose it may 
be suggested that glianddhikd represents the Sanskrit word 
gkrdn-dstMkd^ lit. smelling bone, which in the ordinary Prakrit 
would take the form glidnatthikd^ but in the North-Western 
Prakrit, or the well-known Vernacular Sanskrit of those parts, 
which were the home of the school of Atreya, might very w^ell 
have been gkandsikikd, 

4. Also, in a formal point of arrangement^ the Non-medical 
Version differs from the two Medical Versions. In the former 
the phalanges are placed after the long bones (§ 22, cl. 45), In 
the Medical Versions of Charaka (§ 4) and Bheda (§ 12), on the 
other hand, they precede the long bones. The latter arrange- 
ment, it is hardly necessary to say, observes the natural and 
logical order of the bones. 
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5. These differences, comparatively trifling as they are, seem 
to warrant the inference that the Non-medical Version is based 
neither on the Compendium of Charaka (i. e. ultimately of 
Agnivesa) nor on that of Bheda, but that, as suggested in § 1 (p. 4), 
it represents a third Medical Version which may have stood in 
the Compendium of another of the sis pupils of Atreya, whose 
identity at present is unknown. 

6. A coincidence may be worth noting. In the existing MS. 
of the Meda SmhUtd the clause referring to the arms is missing 
{§ 13, cL 1). Exactly the same omission is found in the Non- 
medical Version (§ 17, cL 2 c). The author of that version, as 
has been suggested in § 21 (p. 58), must have had a defective 
MS. of the Medical Version to work with. The actual existence 
of such defective manuscripts is curiously corroborated by the 
MS. of the BJieda SaihUtd, 

§25. General Conclusions 

The principal results of the investigation in the preceding 
paragraphs may now be summarized as follows : 

1. In the Medical and Non-medical Versions we possess three 
independent presentments of the doctrine of Atreya concerning 
the skeleton, transmitted, probably, by three members of his 
school. To two of these members, Agnivesa and Bheda, the 
two Medical Versions professedly are idue. Agnivesa’s Version 
we possess only as contained in the Compendium of Charaka, 
but that Charaka introduced no material change into it, is 
proved by its close agreement with the Version of Bheda. The 
name of the third member, on whose presentment of Atreya’s 
system the Non-medical Version probably is based, is not known, 
neither its reputed author Yajnavalkya, nor any of the old 
commentators recording any tradition on the subject. 

2, The text of the statement on the skeleton has not been 
preseiwed in a quite perfect condition in any of the three 
Versions. Several of the corruptions now found in them, e. g. 
the misplacement of No. 19, palatal cavities {tdlumka in §§ 4, 
12, or No. 15 in § 16), are of a very ancient date, going back 
at least to the fourth century a. d., seeing that they appear in 
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the Law-book of Yajaavalbya which belongs to that century 
(§ 14 ). Eortunately (as may be seen by comparing § 4 with 
§ 7), with the exception of one, none of these corruptions is of 
any great importance, Being clerical errors of misplacement or 
duplication they merely aflPeet the external form of the statement. 
The single exception which affects the substance of the state- 
ment is the error concerning the number of the wrist-bones 
which is said to be two instead of four (No. 9 in §§ 4, 
12 ). That there existed in the medical manuscripts, in this 
particular place, a more or less serious corruption of the text 
from a very early date, is shown by the fact that in the fourth 
century a. d. Yajnavalkya, in preparing his Law-book, apparently 
was unable to make anything of the medical text which was 
available to him, and thus came to omit from his Non-medical 
Version all mention of the wrist-bones. Nevertheless, as will be 
shown in § 52, with a little attention to the actual structure of 
the skeleton, it is easy enough to detect and remedy the error. 
As has been shown in § 23 (p, 63), the error was detected and 
corrected by the unknown author of the ‘ Anatomy ’ ; and it is 
one of the merits of Gangadhar’s edition of the Compendium of 
Charaka, that in his otherwise much misconceived reconstruction 
of Charaka’s Medical Version (§ 8), he made the number of the 
wrist-bones to be foui*.^ 

Note. — -It may be useful briefly to put together the various in- 
dications which go to prove that, in the osteological summary of 
Charaka, the true number of the wrist-bones wa-s not two but four : 

(1) As shown in paragraph 6, the exclusion of the two am^a 
as an otiose repetition necessitates a corresponding increase in 
the number of wrist-bones, 

( 2 ) As shown in § 52, the system of Charaka, consistently 
construed, requires the count of four wrist-bones, 

(3) As shown in § 17, that count is a necessary factor of a 
correct appreciation of the confusion in the Non-medical Version. 

(4) As shown in §§ 19 and 23, both Gangadhar and the anony- 
mous author of the ‘ Anatomy in their attempted reconstructions, 

^ Possibly Gangadhar may have been acquainted with the anonymous 
^Anatomy'. See also the remarks in § 78 on Gangadhar’s doctrine 
of four wrist-bones, in his reconstruction of the Non-medical Version. 
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find it necessary to admit that count ; and in fact, without it no 
intelligent and consistent reconstruction appears to be possible# 
Regardingthe exclusion of the item as an otiose duplica- 
tion, it is supported by the following circumstances : 

(1) The actual occurrence of the similar duplication 

(2) The actual omission, in the Non-medical Version, of both 
reduplicated words anua mdjdm (§§ 16, 17). 

(3) The exclusion of aima in the attempted reconstruction of 
Gangadhar (§ 9, p. 30). 

(4) The mention of only two bones in the shoulder, in the 
osteological system of the Atharva Veda (§ 43, cl. 6). 


B. The System of Su&uta 

^ 26 . Suhiita’s Statement and its Recensions 

1. Susruta’s system of the bones of the human body is 
stated in the beginning of the fifth chapter of the third or 
Anatomical Section {Sdnra Sthdna) of his Compendium. 

2. There exist two recensions of this statement. One is 
printed in Jivananda’s edition of the Compendium, p. 331, 
paragraphs 15 and 16 (Calcutta, 1889), as well as in all other 
editions with which I am acquainted; e.g. in the editions of 
Madhusudana Gupta, p. 339 (Calcutta, 1834), of Prabhuram 
Jivanaram, p. 481, paragraphs 18-21 (Bombay, 1901), Virasvami 
(Madras). The other occurs in Gangadbar^s Commentary (called 
Jalpa’-kaljmtam) on the Compendium of Charaka, p. 188, lines 
6-14 (Berhampore, 1879, see § 3). These two recensions difier 
so widely from each other that it becomes necessary once again 
to inquire into their respective authorization. 

3. The recension which is found in Jivananda^s and all other 
prints, and which, in the sequel, will be referred to as the 
Traditional Recension, has in its favour not only all available 
manuscripts, but also all ancient commentaries on the Compen- 
dium of Susruta, as well as all such older medical works as adopt 
Susruta’s system of the skeleton. Or shortly, the Traditional 
Recension is supported by the whole body of existing witnesses. 

4. As regards manuscripts, I have been able to examine the 


§ 26] SU^ETJTA’S STATEMENT AND RECENSIONS 69 

followmg eleven copies, in all of whicli the existence of the 
Traditional Eecension has been verified: 

1. The Alwar Palace Library MS*, No. 1703.^ 

2. The Benares College MS., No. 23 (old No. 64), Ms. 18, 19.^ 

3. The Deccan College MS., No. 406, of 1895-8, fols. 37 5, 

38 ; dated Samvat 1704 = A. n. 1647. 

4. The Deccan College MS., No. 948, of 1884-7, fol. 14 ; 

undated. 

5. The Deccan College MS., No. 949, of 1884-7, fols. 53 5, 

54, 55 with Dallana*s Commentary ; undated. 

6. The Deccan College MS., No. 956, of 1891-5, fol. 15 ; 

undated. 

7. The Deccan College MS., No. 224, of 1882-3, fols. 23, 

24 a\ dated Samvat 1640=A. b, 1583.^ 

8. The Bodleian MS. (Hultzsch), No. 349, fol. 31, in ^arada 

characters, on paper, undated ; a Kashmir MS. 

9. The Bodleian MS., No. 739 (Wilson 290), fol. 19. 

10. The India Office MS., No. 72 h (Cat. No, 2645), fol. 17 ; 

dated Samvat 1696 = a. d. 1639; contains only the 

Sdrlra Sthdna, 

11. The India Office MS., No. 1842 (Cat. No. 2646), fols. 21 

22 a I undated, contains Chandrata’s revision of the 

text, based on the Commentary of JaijJata. 

It should be observed that these MSS. come from widely 
separated Indian localities, and that three of them, Nos. 3, 7, 10, 
are of a considerable age — facts which enhance the value of their 
testimony as that of independent witnesses. 

5. As to old commentaries, we have the two works, compiled 
by Gayadasa and Dallana (§ 2). Of the former, I have been 
able to consult the unique MS. preserved in the Cambridge 
University Library, Add, 2491, fols. 48 5, 49 « ; of the latter, the 
Deccan College MS., No. 949, of 1884-7, fols. 53 b, 54,55 a (see 
above, No. 4). Of the latter, there is also the edition published 
by Jlvananda, Calcutta, 1891. Both commentaries are based on 
the Traditional Recension, and contain not the remotest indica- 
tion of being acquainted with the recension printed by Gangadhar. 
A number of other old commentaries are known by name, for 

^ A copy of the statement on the skeleton from MS. No. 1 was most 
kindly supplied to me by Ma^or P. T. A. Spence, British Political 
Agent; from No. 2, by the Principal of the Benares College; and 
from Nos. 3-7, by Professor K. B, Pathak, of the Deccan College. 
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wliieli Dr. Cordier’s BemmeHes, 'i}-^, 13, 14, may be 

consulted. But no copies of any of tliem — so far, at least, as 
the Anatomical Section {Sdrlra Stlmm) is concerned— have as 
yet come to light. 

6. As to older medical works which explicitly adopt Sasruta’s 
system of the skeleton, we have the following two (§ 2) : 

(1) The 8dnm Padminl^ by Bhaskara Bhatta (c. a. n. 1000), 
a manuscript of which is in the possession of Dr. P. Cordier 
{Recentes Becotweries, p. 30), dated Saiiivat 1735 = a, b. 1678 ; 
and from w’hich a copy of the statement on the skeleton was very 
kindly supplied to me by the owuier. 

(2) The Bhdva Pmkdh, by Bhava Misra, in the sixteenth 
century, edited by Jivananda, and others. 

Both works contain independently versified versions of the 
prose statement of Susmta, made by the authors themselves, but 
based on the Traditional Recension of that statement. 

7. As regards Gangadhar's recension, I have not been able to 
discover for it any authority whatsoever. It will be shown in the 
sequel (§§ 29-33} that the Traditional Recension is obnoxious to 
several very serious difficulties; and it is probable that the 
recension of Gangadhar (§ 35) is a reconstruction of his own to 
meet those of the difficulties which he had noticed. Though 
in some respects, his reconstruction is an improvement on the 
Traditional Recension, it cannot be accepted as satisfactory, 
because it fails to meet the most serious of the difficulties of that 
recension. 

§ 27. The Traditional Recension of Suiruta 

1. The Traditional Recension of Su&nta’s statement (Original 
Text in § 88) on the human skeleton runs as folio ws: 

‘The professors of General Medicine (d^urveda) speak of three 
hundred and sixty bones.^ But books on surgical science 
[Myadantra) know only of three hundred. Gf these there are one 
hundred and twenty in the extremities ; one hundred and seven- 
teen in the pelvic cavity, sides, back, abdomen {tidara)^ and 
breast; and from the neck upwards there are sixty- three. In 
this wise the total of three hundred bones is made up. Now in 
each toe of the foot, there are three bones ; this makes altogether 

^ The reference here is to the doctrine of Atreya and his school, 
preserved for us in the Compendia of Charaha and Bheda (§§ 4, 12), 
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fifteaB.: Those bones which constitnte the solej; cluster, and 
ankle are ten. In the heel there is one ; in the leg* there are 
two ; in the knee there is one,; so also in the thigh. ' Thus there 
are thirty' bones in one lowerlimb. The same count applies to 
the other lower limb, as well as to the two upper iimbs. In the 
pelTic cavity there are five bones. Of these there are four in ’the 
anus, pubes, and hips ; and the fifth constitutes the triangular 
^ sacrum.' There are, thirty-six bones in one side, and as 
many in the other. In the back there are thirty ; eight ' in the 
breast ; two in what are called the collar-hones {aksaka^mmpici ) ; 
nine in the neck ; four in the windpipe ; and two in the jaws. 
The teeth number thirty-two. In the nose there are 'three 
bones. There is one in the palate; also one each in either cheek, 
ear^ and temple ; ■ and there are .six in ' the cranium.* 

2. This detailed enumeration works out a total of 300 bones, 
as shown in- the subjoined table : 

I. Foub Extremities. 

L Phalanges {anguli) . . 15x4 = 60 " 

2. Soles {tala)\ 


3. Clusters {kurca) ^ 

4. Ankle- bones {gulflm) 

,, 5 . , Heels ( pdrsni) . . 

6. .Legs {jangha) 

. ,7. .Knees .(jam) 

8. Thigbs (€m) . . ' 

11. Trunk, 

9. ' Pelvic cavity {Sroni) : 

10. Sides (parha) 

11. Back 

12. Breast {uras) 

13. Collar-bones {aksaka) 

III. Neck 

14. Neck (gnvd) 

15. Windpipe {kantha^nddi) 

16. Jaws Qianv) 

17. Teeth {dmitci) 

18. Nose Ipdsd) 

19. Palate (tdlv) 

20. Cheeks (ganda) 

21. Ears (karna) 

22. Temples (ianklm) 

23. Cranium (iims) . 

Grand total 


10x4 = 40 


1X4 ,= 
2. X 4. 

1 X 4' = 
1x4 = 


36x2 


AND Head. 


4 

8 

4 

4 ■ 

5 
72 
30 

8 

2 - 

9 
■ 4 

.,2 

32 

>'■ 3 , 

1 

'.2 

' 2 '' 

2 

6 - 


120 


■ 117 


63 

300 


^ Tala, kurca, and kantha-noM are identical with Cliaraka's ialdkd, 
sthdna, and jatru (§ 4) respectively. 
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I 28. Suiriita^s List compared loith Charahds 

Comparing Snsnita’s list of bones with that of Chamka the 
following five points present themselves : 

1, The Principle of Position. Snsruta divides the body into 
three parts, and explicitly enumerates the bones in accordance 
with their position in those divisions. Charaka (as representing 
Atreya) also refers to this principle, but does not explicitly apply 
it to his enumeration. In fact, if the Traditional Recension 
(§ 4) is correct, he does not strictly adhere to it (§ 5). 

2* The Principle of Homology. The osteological system of 
Snsruta is strictly based on the principle of homology^ according 
to which the several organs of the right and left, and of the 
upper and lower halves of the body, correspond to each other. 
This comes out clearly in the Table in § 27, where the bones 
of the four extremities are succinctly enumerated on that prin- 
ciple. On the other hand, Atreya-Charaka does not appear to 
have fully realized the homologies of the skeleton. The order in 
which he enumerates the bones of the four extremities (Nos, 8- 
15 in § 14), no doubt, indicates some degree of recognition of the 
principle of homology ; and the manner in which he arrives at 
his total number of the vertebral column is intelligible only 
on the implication of the same principle (§§ 59, 61). But in 
the latter case, it is not applied by him with the thoroughness 
of Susrata, and it fails him entirely with respect to the cranial 
and facial bones, which are treated by Snsruta alone on the 
homological principle (§§ 63, 66). The clearness with which 
that principle was recognized by Snsruta is shown by the 
subjoined statement (Original Text in § 96, cl 1) in the sixth 
chapter of his Anatomical Section, which is devoted to an 
enumeration of the so-called ‘ vital spots* (marman) in the body. 

^In particular, just as there are in the leg (or lower limb) the 
three mortal spots : ankle, knee, and ischio-pubic arch,^ so there 
are in the arm (or upper limb) the three mortal spots : wrist, 
elbow {kurpara), and collar-bone. Just as between t^^^^ 
bone and the scrotum there is the isehio-pubie arch, so betw-een 
the breast-bone and the armpit there is the clavicular arch.’ 

^ The vitapa^ or ischio-pubic arch, is formed by the combined rami 
of the os pubis and the ischium. See Figs. 4 and 20. 
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Ob the other hand (see §§ 41, 47) Susriita carries his principle 
of homology to undue lengths in postulating three joints in each 
of the phalanges, and (at least, according to the Traditional 
Recension the existence of heels in the hand. 

3. Alteration of Terms. The list of Susruta introduces three 
new terms. These are No. 2, tala^ No. 3, kurea^ and No. 15, 
kmitka^mM, which take the place, respectively, of Charaka’s 
terms ialdkd, sthdna^ and jatm. The identity of the organs 
indicated by these alternative terms will be discussed in the 
Third Section (§§ 48, 49, 62). A fourth new term, which does 
not occur in the list, but is mentioned in the passage just 
quoted, is kurpara, which is an alternative for Cbaraka’s kapd- 
likd^ elbow-pan (No. 13 in § 4), and for the false term kapoia of 
the Non-medical Version (No. 11 in § 16 ; see § 19, p. 52). 

4. Alteration of Items. Susruta omits from his list the 
thirty-two sockets of the teeth which occur in the list of 
Charaka (No, 2 in § 4), On the other hand, he introduces the 
two ears (karna), and (as may be mentioned here in anticipation 
of § 30) also the two eyes (akn). The omission of the sockets 
is due to Susruta's counting two jaws in the place of Charaka's 
one (lower) jaw (No. 26 in § 4). The insertion of the ears and 
eyes is due to Susruta’s counting cartilaginous structmes among 
the bones of the body (§ 80). The whole subject, however, of 
these alterations, as well as of others affecting the numbers of 
the bones in each item, will be discussed in full detail in the 
Third Section. 

5. Alteration respecting Structure. With regard to two 
points Susnita’s views of the skeleton differ very considembly 
from those of Atreya-Charaka. These are the structure of the 
vertebral column and of the skeletal face. On both points, as 

^ On this point, howevex’, the Traditional Recension is wrong; see 
§ 32. — A neat statement of the homologies of the four extremities 
oecux's in Arunadatta’s Commentary to the Asfanga Hfdaya^ ffdnra 
Stlidna, ch, 3, verses 14, 15 5 (voL ii, p. 549 in the first edition) : 
‘ the bones of the two upper limbs are homologous to those of the two 
lower limbs. They may be detailed as follows : The band coiTesponds 
to tbe foot, the base of the band to the heel, and the wiist to the 
ankle. The cluster exists alike in both. The forearm corresponds 
to the leg, the elbow to tbe knee, and tbe arm to the thigh/ 
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will be fully explained in §§ 59, and 65, 66, tbe system of 
Sii^rata marks a distinct advance in anatomical knowledge. 

§ 29, Difficulties and Inconsistencies of the 
Traditional Recension 

1. The Traditional Eeeension of the statement of Snfeita is 
beset with many difficulties and inconsistencies, both in respect 
of form and matter, which render it impossible to accept it as 
the genuine production of Snsruta. 

2. As regards the form^ there are two points which deserve 

consideration. In the first place, with reference to the bones of 
the trunk, the Traditional Eeeension states that they are distri- 
buted over ‘the pelvic cavity, sides, back, abdomen, and breast’ 
(§ 27). That this is the true reading of the Traditional Eecen- 
sion is proved by the fact that the two medical works, ^drlra 
Pcuhnmi and BMva PraMh^ which adopt the statement of 
Snsruta, giving it, however, in a versified form of their own 
(§§ 26, 36), also name the abdomen {iulara) in this connexion. 
The mention of the abdomen as a seat of bones may well cause 
surprise, and a suspicion that there must be some error in the 
text. The suspicion is confirmed when we find that in the 
subsequent enumeration of the bones in their several seats, the 
collar-bones {aksaka) take the place of the abdomen {iiclara). 
As the collar-bones form a part of the shoulder-girdle, it suggests 
itself that the Sanskrit text of the statement of Su&uta, in its 
original and genuine form, must have read amsa^ shoulder, 
instead of ndam, abdomen. A very probable explanation of the 
origin of the error in the Traditional Eeeension may be given. 
In the classification of the bones according to their shape (§ 30), 
the text of the Traditional Eeeension has the compound word 
^ntli-odam (i. e. back, and mlara, abdomen). In this con- 

nexion the introduction of the term ^idara^ abdomen, has a good 
reason. It is to indicate the position of the pubic arch (§ 60, 
cl. 2) as located in the anterior (or ventral) part of the pelvis. 
The latter organ comprises five bones (§ 27), viz. the two hip- 
blades {nitamla)^ the sacrum {irika)y the coccyx Qf 2 ida)^ and the 
pubic arch (hliaga). These five bones belong to two different 
classes : the hip-blades and the sacrum (inel. coccyx) belong to 
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the paa«shaped w the pubic arch belongs to the 

ornament-like {mla^a). Hence, in classifying them according 
to their shape, the term. pelvis, indicative of their common 
locality; could not be used ; but each bone had to be indicated 
by its peculiar locality. Hence the sacrum and coecys are 
indicated by the back {prstha)^ and the pubic arch by the ventral 
part {niam) of the pelvis. The eorapiler of the Traditional 
Recension, failing to understand this, introduced the term 
pfdh-oclara also into the enumeration of the bones according 
to their position in the body. But here the term is quite out 
of place. For the common locality of the five bones is already 
defined by the term Sroni^ pelvic cavity, while the locality of the 
bones of the shoulder-girdle {amsa) is entirely ignored. It can, 
therefore, hardly be doubted that the reading prstk’-odara^ back 
and abdomen, of the Traditional Recension is an erroneous 
substitute for the true reading prstJi-dmm^ back and shoulder. 

3. In the second place, it will be shown in the next paragraph 
that the Traditional Recension omits all mention of the two 
shoulder-blades. These have their seat in the shoulder-girdle 
along with the collar-bones. One expects, therefore, in the 
enumeration of the 117 bones of the trunk, to find them men- 
tioned in the clause respecting the collar-bones. As a fact, 
however, the Traditional Recension, while mentioning the two 
collar-bones, omits the shoulder-blades altogether. But it is 
noteworthy that the clause in question is worded in a very 
peculiar way. The Recension says : ‘ two in what is called the 
collar-bone ’ {dve aksaka-samjne)} The expression ^ what is 
called^ {mmjm) is not employed in connexion with any other 
part, or bone, of the body. Yet there is nothing in the name 
akmka^ for collar-bone, that calls for the use of the phrase 
' what is called.’ It suggests itself that that word 
mmjfia is a false reading, and that in all probability a word 
expressive of the missing shoulder-blades originally stood in 
its place. The ordinary term for shoulder-blade is amm-phalaka ; 
but the shorter word mnsa-ja^ literally ^ shoulder-born Or 

^ Samjne is here taken as the locative singular. It might also be 
taken as the nominative dual, 'two so-called collar-bones.’ The 
argument is not affected thereby. 
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‘ issiliBg from the shoulder would not be inappropriate, and 
might also be used. It is significant that the Non-medical 
Version of the system of Atreya employs a synonym of the 
latter word, cmmt-aamndbhavay ‘issuing from the shoulder/ to 
denote the shoulder-blade (see No. 13 in § 16)* It will be 
shown in § 33^ with respect to another point, that the 
Non-medical Version betrays marks of having been influenced 
by the system of Susruta; and it suggests itself that the 
author of that Version was led to the choice of the term mhm’- 
samndbJiava by the occurrence of the synonymous term amm-ja 
in the statement of Susruta. It may be suggested, therefore, 
that, in the latter statement, in its original form in which 
we may suppose it to have left the hand of Sum^uta, the clause 
respecting the collar-bones probably ran (not dve akmka’^smhjne^ 
but) dve akmk-duhmje^ ‘two in the collar-bones and shoulder- 
blades^^; and that the word a became corrupted into 
mmjiie, 

§ 30. Continuation 

1. In respect of the matter of the statement, the Traditional 
Recension labours under three great difficulties. 

In the first place, the list is incomplete. It omits two of the 
most conspicuous bones of the skeleton, namely, the shoulder- 
blades {ama-pJialaka^ No. 16 of Charaka s list in § 4). It also 
omits the two eyeballs (aksi-kosa). In omitting these two items 
Susruta^s list, as it stands in the Traditional Recension, is 
inconsistent with another statement of his. Immediately 
following the list of bones in which Susruta enumerates them 
according to their position in the body, he continues with 
another list dividing the bones into five classes according to 
their shape. This class-list (Original Text in §§ 88, 89) runs 
as follows: 

‘These bones are of five kinds, namely, pans (kapdla)^ sharp- 
ones (rueakd), tender-ones (tarmm), ornaments and 

reeds {nataka). From among them the pan-shaped bones occur 
in the knees, elbows, hips, shoulders {aihscf)^ cheeks, palate, 
temples, interiliae space (i.e. sacrum), and cranium. The sharp 

^ Or alternatively, ‘ two collar-bones and two shouider-hlades.'’ 
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bones' are the teeth,. The tender bones occur in^ the nose, ears, 
neek ^, and eyeballs {akd-ko§a). The ornament-shaped bones 
occur in the hands, feet, sides, back, abdomen, and breast. The 
remainder of the bones are tei’med reed-shaped.’ 

% A comparison of the two lists, as given in the subjoined 
table, shows that all the items of the number-list reappear in 
the class-list with the exception of two which the latter contains 
in excess. 


Nv/mheT-list (as in § 27). 

Class4i$t, 

Class-'Tiame, 

1. Phalanges 

ditto 

reed 

2. Soles 

ditto 

reed 

3. Clusters 

ditto 

ornament 

4, Ankle-hones, wrist-bones 

; ditto 

ornament 

5. Heels 

ditto 

ornament 

6. Legs, forearms 

ditto 

reed 

7. Knees, elbows 

ditto 

pan 

8. Thighs, arms 

ditto 

reed 

9 a. Hip-hlades, anal, sacral 

ditto 

pan 

9 h. Pubic arch 

ditto 

ornament 

10. Sides (i. e. ribs) 

ditto 

ornament 

11. Back-hones 

ditto 

ornament 

12. Breast-hones 

ditto 

ornament 

13. Collar-bones 

ditto 

reed 

14,15. Neck, windpipe ® 

ditto 

tender 

16. Jaws 

ditto 

reed 

17. Teeth 

ditto 

sharp 

18. Nose 

ditto 

tender 

19. Palate 

ditto. 

pan 

20. Cheeks 

ditto 

pan 

21. Ears 

ditto 

tender 

22. Temples 

ditto 

pan 

23. Skull-bones 

ditto 

pan 

24. — 

Shoulder-blades 

pan 

25. — 

Eyeballs 

tender 


3. Seeing that the class-list is intended to distribute all the 
items of the number-list into five kinds, it is evident that 

The reference, of course, is to the jatru or hantlianadl, the 
whidpipe in the neck; see § 62, cl. 3. 

^ See the preceding note. The neck contains two organs, the 
neck-bones or cervical column, and the windpipe. In the class-list, 
of course, the latter is intended. The former, being a portion of the 
vertebral column, counts with No. 11, and belongs to the ornament- 
shaped class. The use of the term grlvd here is rather inaccurate, 
as it is usually employed to denote the cervical column. 
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the number-list, in, the form in ; which it is' found in the' 
Traditional Eeeension, cannot be correct, but that, in its original' 
and genuine form, it must have contained those two additional 
items: No. 24, shoulder-blades, and No. 25, eyeballs. It is true 
that, with reference to No. 24 in the class-list, the Traditional 
Recension employs the term mfiMj which, in the Compendium 
of Susruta, ordinarily denotes the collar-hone ; but from the con- 
text it is quite obvious that, in the present case, it can refer 
only to the shoulder-blades. For the bones, here called are 
classed as pan-shaped description which is applicable 

only to the shoulder-blades. The collar-bones could only he 
described as reed-shaped {mlaka ) : and these bones, therefore^ 
must be taken as referred to in the last class or the ^ remainder ® 
of the list. In literary Sanskiit ' the word mhm denotes, in 
a general way, the shoulder ; in 'medical Sanskrit, at least of the 
Compendium of Susruta, the several parts of the shoulder have 
specialized names : dm$a is the collar-bone, mhm-phalaha (or 
amm-ja)^ the shoulder-blade; amsa^Mta^ the acromion process, 
and the glenoid cavity. The author of the Traditional 

Recension would seem to have been a person, who was imperfectly 
familiar with the anatomical terminology of Susruta, and used 
the term ama in the undefined litemry sense ; or more probably 
it is a scribal error for mnsa-'-ja m amm-phalak For a fuller 
discussion, see §§ 55, 56, 

4. As regards the eyeballs, the class-list explicitly enumerates 
them among the * tender ’ bones. In agreement herewith, 
speaking of the structure of the eye in the Supplementary 
Section {Uttara Tantra) of his Compendium, Susruta describes 
the sclerotic coat of the eyeball as made of bone {asthi). The 
statement in question, describing the eye as seen in the sagittal 
section (Fig. 1), runs as follows : 

* The outer one of the protecting covers ^ of the pupil consists 
of a luminous fluid, and the next one of flesh. The third is 

^ Fafala denotes the protecting covers of the drsti, or pupil, the 
supposed seat of vision. The composite nature (the ' tunics ^ inch 
retina, choroid) of the 4th cover does not seem to have been known 
to the early Indian anatomists; nor the lens, which they thought to 
be a morbid accumulation of phlegm. 
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made of fat, and beyond it tbere is one consisting of bone/ 
(Original Text in § 96, cl. 2.) 


It may be noticed also as a significant fact that the Non- 
medical Version of the system of Atreya (§ 16) includes the eye- 
balls in the list of bones of the human body. The genuine list 
of Atreya, as handed down by Charaka (§ 4) and Bheda (§ 12), 
does not count the eyes among the bones. The author of the 
Non-medical Version of that list, therefore, must have obtained 
the eyes from some other source; and this source cannot well 
have been any other than Susruta’s statement on the skeleton. 
If so, it follows that the latter statement, at the time of the 





Fig. 1. Diagram of the Eye, in Sagittal Section. 
a-~b. Optic Axis. 

1. Outer cover, Bdhya patala^ of luminous fluid, Tejo-jala 
(Aqueous humour). 

9. Cover of muscle, Pisitapatala (Ciliary body). 

3. Cover of fat, Medaspatala (Vitreous humour). 

4. Cover of bone, Asthi patalu (Sclerotica). 

5, 6. Covers of eyelids and eyelashes, Paksma-vartma patala. 


composition of the existing Law-book of Yajnavalkya, must have 
differed from the now existing Traditional Recension, and must 
have included the eyes in its list of bones. 

5. It is clear, then, that Summta’ s list of hones of the human 
body, in its genuine form, must have contained four additional 
bones ; viz. two shoulder-blades and two eyeballs. As regards 
the shoulder-blades, it has been shown in the j)receding para- 
graph that their omission, in all probability, is due to a mis- 
reading of the term mmjna ton: ammj a. As to the eyes, they 
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woiiW appear simply to have dropped out of the penultimate 
clause (§ 27) which should run : ‘ one each in either cheek, eye, 
ear, and temple.’ 

Note. — With regard to the terms which occur in the class-list, 
mlaka means a reed, but not necessarily a hollow reed; it may 
1)6 solid like the male bamboo. As used by the Indian 
anatomists it denotes any long bone, whether tubular or solid. 
Sufcita does not specify the bones which he likens to a nalaha 
or reed, but only says that they are ‘ the remainder that is, that 
they are ail those bones which do not fall into any of the other 
four classes. The process of exhaustion thus indicated shows 
that he classed as ‘reed-like ’ bones the following— the phalanges, 
the metacarpals and metatarsals, the bones of the forearms, legs, 
arms, and thighs, the collar-bones and the jaw-hones. The com- 
mentators Dallana (ed. Jiv., p. 576) and Gayadasa (Cambridge 
MS*, Add. 2491, fol. 49^35, line 3), following a doctrine of Bhoja 
(Original Text in § 96, cl. 3), include the clusters, ankle-bones 
and wrist-bones among the ‘ reed-like ’ bones. But seeing that 
these particular hones have not the smallest resemblance to reeds, 
their inclusion only proves the total want of experimental know- 
ledge of them on the part of Bhoja and the commentators. 

Valaya is the name of a certain kind of personal ornament, 
such as bracelets, anklets, necklets, waist-bands, &c. They are 
well seen on the figures of the Bharhiit Stupa (of about the 
2nd century A. B.), called Chulakoka and Suchiloma, shown in 
Pigs. 2 and 3.^ Sufouta states that these valaya bones are found 
in the hands and feet, and in the sides, back, abdomen, and breast. 
Those in the hands and feet are the clusters (carpus and tarsus), 
wrist-bones (styloid processes), ankle-hones (malleoli) and heels : 
they resemble bracelets and anklets. The latter are shown in 
Pig, 2. The other hones indicated by him are the ribs, the 
hones of the vertebral column, also the costal cartilages and 
sternum, all of which resemble a necklace (Pig. 2), and the pubic 
arch which resembles the bow of a waist-band (Pig. 3). 

By the term tarma^ tender bones, cartilages are denoted. 

^ Reproduced from Sir A. Cunningham’s Report. See also Pro- 
fessor Hultzsch, in the Journal of the German Oriental Society, 
vol, xi, p. 63, hTo. 26. 



Goddess Chulakoka Yaksha Suchiloma 


[From the StUpa of Bharkut) 


To face p. So] 
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The statement of Dr. Wise {Hindu Sptem of Medicine, p. 52) 
that ‘ the difference [between Su^ruta’s total 300 and Charaka’s 
total 360] is owing to their counting the cartilages with the 
l}ones^ is hardly correct. Both writers include cartilages in 
their counts, though in different ways. The difference in their 
totals is mainly due to Charaka’s counting the thiiij^-two 
sockets of the teeth as separate bones, and his including the 
twenty nails, neither of which are admitted in the count of 
Siisruta. See § 38, col. IV in the Table (p. 93). 


^ 31 . Gontinuation 

1. In the second place the number ten, given in the Tradi- 
tional Recension as the aggregate of the bones of the sole, cluster, 
and ankle (Nos. 2, 3, 4 in § 27), is inconsistent with other 
explicit statements of Susruta. His commentator Dallana^ 
explains that number ten in the following way : 

‘ The term sole {tala) refers to the five long bones {mldkd) and 
to the single bone that connects them. The cluster {Mrca) and 
the ankle {guljplia) contain two bones each. Hence we have 
ten.’ (Original Text in § 96, cl. 4.) 

Dallana, therefore, identifies Susruta’s sole {tula) with Charaka’s 
long bones {mldM) and base {stMna\ that is, wuth Nos. 5 and 6 
in § 4. He thus obtains six bones for the sole. Adding to 
them two cluster-bones and two ankle-bones, he makes up the 
aggregate ten. It has been pointed out in § 9, cl. 1 h, that the terms 
cluster {kurca) and base {stiidna) are merely two different names, 
employed by Susruta and Charaka respectively, for the same 
portion of the hand and foot, viz. the carpus and tarsus. Differ- 
entiating them, after the manner of Dallana, argues a want of 
anatomical knowledge such as cannot be attributed to Su&uta, 
In fact, as will be shown in § 40, the person responsible for this 
incongruity is, in all probability, Vagbhata I. But in any case, 
it is quite sufficient by itself to discredit the g^enuineness of the 
Traditional Recension. 

^ The earlier commentator Gayadasa also mentions ten as the 
aggregate, though he does not enter into further details. 

0 - 
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2. But further, the aggregate ten conflicts with the explicit 
statements of Sumita himself regarding the nnmber of clusters 
ijcurca) and ankle-bones {gulplia). On Dallana’s theory there 
would be two clusters and two ankle- bones in either foot, and 
homologously two clusters and two wrist-bones {manibmdka) in 
either hand. This results in an aggregate of eight clusters 
{kwrea)^ four ankle-bones {giilpha) four wrist-bones 
banclha). On the other hand, Siisruta teaches explicitly that 
there are only four clusters in the hands and feet, two ankle- 
bones and two wrist-bones. Thus in the fifth chapter of the 
Anatomical Section {Sdnra StJifma) he says : 

‘ There are six clusters {kurca) in the hands, feet, neck, and 
penis : namely, two in the hands, two in the feet, and one each 
in the neck and penis.’ (Original Text in § 96, cl. 5.) 

That is to say, there is one cluster in each hand and foot, 
making four ; also one each in the neck and penis, making two ; 
or an aggregate of six.^ Again in the sixth chapter of the same 
Section, Susruta says : 

‘ There are two ankle-bones {guljpha) and two wrist-bones 
{mmibandha)' (Original Text in § 96, cl. 6.) 

3. It is evident, therefore, that Dallana’s explanation of the 
aggregate ten involves a doctrine which was not held by 
Susruta. It is, as will be shown in § 39, in reality the doctrine 
of Vagbhata I. An aggregate of ten, in fact, directly conflicts 
with the explicit doctrine of Su&uta. According to the latter, 
the sole {tala) consists of five long bones (hldka, § 28, cl. 3) ; and 

^ Kurca simply means a cluster of something, but not necessarily 
a cluster of true bones. In the case of the hands and feet, it is a 
clustei’ of small bones; but in the case of the neck, it refers to the 
cluster, or series, of imperfect cartilaginous rings which compose 
the windpipe (trachea), and apparently a similar view was held of the 
structure of the penis. — There are several other passages in the 
Compendium of Susruta which confirm his doctrine of there being 
only four clusters in the hands and feet. They occur in the sixth 
chapter, on the ‘ vital spots There Susruta speaks of 27 such spots 
in the {sndyu-marmani, Jiv. ed., p. 337, cL 10) and 44 such 

spots causing weakness (va{Wya-i5;amm‘ marmani^ Jiv. ed., p. 338, 
cl. 13), These numhers will not work out correctly, unless the clusters 
included in them are counted as being only four. The peculiar force 
of these passages lies in the indirectness of their evidence. 
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there are one eliister (Ai5fm)'aiid one ankle-bone (ffnljJia). The 
true aggregate, therefore, can be no more than seven ; and it 
follows that' Siisnita’s list of the bones, in its genuine form., must 
have contained that aggregate, but not ten. 


§ 32. Continuation 

1. In the third place, the number one hundred and twenty, 
given in the Traditional Recension, as the aggregate of the 
bones of the four extremities, involves (as may be seen from 
the Table in § 27) the incongruity of counting four heels. That 
count is based on a misconstruction of the explanatory direction 
of Susruta. He enumerates the bones of one lower extremity 
{saktld) as amounting to thirty, and proceeds to explain that in 
the same way the count of the bones in the other lower extremity, 
as well as in the two upper extremities, must be made. Now 
his aggregate, thirty, of the lower extremity includes the heel 
bone, but it does not follow, therefore, that the same w^ay of 
counting, when applied to the upper extremities, must also 
include a heel bone. In short, Susruta intended his explanation 
to be understood mmi grano mlis. In the case of the lower 
extremities which contain a heel, the aggregate is thirty ; but in 
the ease of the upper extremities which do not contain a heel, 
the aggregate, of course, must be twenty-nine. This means that 
no more than two heels may be counted, in making up the 
aggregate of the bones of the four extremities. 

2. I know of no direct evidence as to the exact number of 
heels held by Siwiita, such as was available in the ease of the 
two difficulties discussed in §§ 30 and 31. But neither is there 
any direct evidence for Susruta’s holding four heels, including 
two for the hands. It is also worth noting that the list of 
Charaka includes only two heels ; and there is no reason for 
imputing to Susruta a more incongruous view than Charaka 
held. On the whole, therefore, it is only reasonable to believe 
that the statement of Susruta, in its genuine form, cannot have 
been intended to teach the existence of more than tw^-o heels. 
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§33, Continuation 

L Tile result of the discussion in the preceding paragraphs 
(§§ 30-2) is the reduction of the total of the bones, as enumerated 
in the Traditional Recension, from 300 to 290, 

Thus : 

Total of Traditional Recension (§ 27) . . . 300 

Add 2 shoulder-blades and 2 eyes {§ 30) . . 4 

Total . 304 

Deduct 4 bases, 4 clusters, 2 ankle-bones, 

2 wrist-bones (§ 31) . . • • 

Also deduct 2 heels (§ 32) .... 2 


Balance 290 

2. This resultant shortage of ten bones, of course, must be 
compensated in some way. A comparison of the lists of Charaka 
and Susruta, as shown in the subjoined Table, suggests a solution 
of the difficulty. 

Gharaha (§ 7). Susruta (§27). 

1. Teeth .... . 32 32 

2. Sockets of teeth ... 32 — 

3. Nails ..... 20 — 

4. Phalanges . . . . 60 60 

5. Long bones . . . . 20 20 

6. Clusters, or bases . . . 4 4 

7. Ankle-bones and wrist-bones 8 8 

8. Heels . . . , . 2 2 

9. Legs and forearms. . . 8 8 

10. Knees and elbows . . . 4 4 

11. Thighs and arms . . . 4 4 

12. Shoulder-blades ... 2 2 

1 3. Collar-bones . . . 2 2 

14. Back and j)elvis . . . 45 35 

15. Breast 14 8 

16. Ribs, &c. ... . 72 72 

17. Neck and windpipe . . 16 13 

18. Palate. . . . . 2 1 

19. Facial bones . . . 4 9 

20. Temples .... 2 2 

21. Cranial bones . . . 4 6 

3. The diverging items in the two lists are Nos. 2, 3, 14, 15, 
17, 18, 19, 21. From among* these. No. 3, nails, has no place 
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in tlie system of Sttsrat% aiid the divergences' in Nos. 2, 145 
19, 21 depend on differences of anatomical theory wMeh ^ will 
be satisfactorily explained in the Third -Section. , ' There remain 
Nos. 15 and 18. It is, noteworthy that these are precisely the 
two items in which the Traditional Recension agrees with . the 
list of Vagbhata I (Nos. 13.524 in § 37 ). Seeing that in two other 
points, aheady mentioned in § 31, the Traditional Recension, has 
been unfavourably influenced by the Hst of Vagbhata I, it suggests 
itself as probable , that in these two items also the sa.me influence 
has been at work in causing the numbers .eight and one to be 
adopted for the bones of the breast and' palate respectively. As 
regards No. 18, palate, the list of, Charaka gives, two as the 
number of the bones of the palate; and there is no apparent 
reason why Siisruta should .be, credited with changing it in his 
list (see § 67). As to No. 15^ we have a significant hint in the 
Non-medical Version of Atreya’s list of the- bones (§,16).,,, The 
genuine list of Atreya^ as handed down by Charaka and Bheda, 
has only fourteen bones for the breast (No. 24 in ,§§ 4, 12, and 
No. 21 in § 7), The Non-medical Version of that list must 
have obtained its false number seventeen from some extraneous 
medical source ; and ' It suggests itself that this source can 
have been no other' than the list of 'Susruta, as it stood at the 
time when the Non-medical Version was' composed. 

- , 4. From these considerations it appears very probable that the 
original and genuine recension of the list of Suinita allotted 
seventeen bones to the breast and 'two to the palate, instead of 
eight and one — the numbers which we now’ find in the Traditional 
Recension. The difference between these two sets of numbers 
(17 4-2 = 19, and 84-1 = 9) is ten, that is to say, precisely the 
number ive require to make good the shortage that results from 
the adjustments disciissed in §§' 30-2. -This coincidence tends 
to confirm the conclusion that the list of Siisruta, in its genuine 
form, must have given -.seventeen bones, to the breast, and two 
..bones to the palate. , 
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, f 34. Restored Recension of Sim^utc^'s Stcaement 

1. We are now in a position to snm up the defects of the 
Traditional Recension, and restore what must have been the 
genuine form of the list of Siisriita. 

2. The Traditional Recension is wrong in the following five 
points : 

{a) It contains two misreadings (§ 29) ; viz. abdomen {udara) 
for shoulder (amsa), and the phrase ' what is called collar-bone ' 
{akmka-samjm) for ‘collar-bone and shoulder-blade' {akmk- 
iimaja). 

(<5) It omits four bones ; viz. the two shoulder-blades and 
the two eyeballs (§ 30). 

(c) It gives the aggregate of its Nos. 2, 3, 4 wrongly as ten, 
instead of seven (§ 31), resulting in the wi’ong aggregate, thirty, 
for the bones of a lower extremity, instead of twenty-seven. 

{d) It counts wrongly four heels, instead of two (§ 32), 
resulting in the false aggregate 120 of the bones of the four 
extremities, instead of 106. 

(<?) It counts wrongly eight bones of the breast, and one bone 
of the palate, instead of seventeen and two respectively (§ 33). 
And these false counts, together with those named in lit. 
result in the wrong aggregates 117 of the bones of the trunk, 
and 63 of the neck and head (§ 27), instead of 128 and 66 
respectively. 

3. Accordingly, the genuine statement of Susruta must have 
run as follows, the restorations being m italics : 

‘ The professors of General Medicine speak of three hundred 
and sixty bones; but books on Surgical Science know only 
of three hundred. Of these there are one hundred and sice in the 
extremities; o?ie hmdred and Ucenty-^eight in the pelvic cavity, 
sides, back, shonldef^ and breast; and from the neck upwards, 
sixiy-sm. In this wise the total of the three hundred bones is 
made up. Now in each toe of the foot there are three bones ; 
this makes altogether fifteen. Those bones which constitute 
the sole, cluster, and ankle are semn. In the heel there is one ; 
there is also one in the thigh. Thus there are twenty-seven bones 
in one lower limb. The same count applies to the other lower 
limb, and similarly to the two upper limbs. In the pelvic 
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cavity there .are. five 'bones. ' Of these the.re are four in the anus, 
pubes, and liipsf and the fifth constitutes the triangular saemm. 
There^ are thirty-six bones in one side, and as many in the other. 
In the back there are thirty; seventeen in the breast; two 
each in the collar-bone and sJmdder-llades ; nine in the neck ; 
four in the wfindpipe, and two in the jaws. The teeth niiniber 
thirty-two. In the nose there are three bones ; two in the 
palate; one each in either cheek, eye^ ear, and temple; and six 
in the cranium/ (Original Text in § 89.) 

4. The genuine list of bones as thus restored is shown in the 
siibjoined Table : 


I. Four Extremities. 

1. Phalanges , . . 15x4 = 60 

2. Boles {tala) 5 \ 

3. Cluster (te’ca) 1- . . . 7x4 = 28 

4. Ankle-bone (gulpha) 1 ) 

5. Heel (pdrmi) . . . . 1x2=2 

6. Legs (jangfia) . . . . 2x4=8 

7. Knee (jdnu) . . . . . 1x4=4 

8. Thighs {mT'u) - . . . . 1 X 4= 4 

— • 106 

II. Trunk. 

9. Pelvic cavity (imm) ... 5 

1 0. Sides (ribs, panh’a) . . . 36x2 = 72 

11. Back .... 30 

1 2. Breast (mas ) ..... 17 

1 3. Collar-bones {aksaka) ... 2 

14. Shoulder-blades {amsaja) . . 2 

128 

III. Neck and Head. 

15. Neck igrlvd) . . . . . 9 

IS. AYindpipe . , . 4 

17. JtmB {hanu) . . . . . 2 

18. Teeth . . . , 32 

■19. Nose (na^a) ... . , . 3 

20. Palate . . . . . 2 

21. Cheeks {gmtda) . . . . 2 

22. Eyeballs {aksilwsa), . . . 2 

23. Ears (i^rarna) . . ... 2 

24. Temples (iawMa) . . . . 2 

25. Cranium . . . . 6 

— 66 

Grand total 300 
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§ 35 , Gartgadhars Recension of Siismtas Statement 

1. Gangadhar's Recension of Susruta's statement on the 
skeleton runs as follows: 

* In the surgical text-book of Siisruta the number of the bones 
of the human body is given as only three hundred. Of these 
there are one hundred and eight in the extremities ; one hundred 
and twenty-six in the pelvic cavity, sides, back, collar-bones {aksa), 
and breast ; and from the neck upwards, sixty-six. In this wise, 
the total of three hundred is made up. Now in each toe of the 
foot there are three bones ; this makes altogether fifteen. Those 
bones which constitute the sole, cluster, and ankle are seven. 
In the heel there is one ; in the leg there are two ; in the knee 
there is one; also in the thigh there is one. Thus there are 
twenty-seven bones in one lower limb. The same count applies 
to the other lower limb, as well as to the twm upper limbs. 
This makes up a total of one hundred and eight bones. In the 
pelvic eavit}^ there are five bones; of these there are two 
in the hips; and the arms, pubes, and sacrum are constituted 
each of one bone. In one side there are thirty-six bones, and as 
many in the other. In the back there are thirty ; two are in 
what is called the collar-bone ; seventeen in the breast ; eleven 
in the neck ; four in the windpipe ; and two in the jaws. The 
teeth number thirty-two. In the nose there are three bones, 
two in the palate ; one each in either cheek, ear, and temple, 
making together six; and there are six in the cranium. These 
make altogether sixty-six. Thus the grand total of three hundred 
is made up. This is the list of the bones of the skeleton.’ 
(Original Text in § 90.) 

2. The list may be shown in tabular form, thus : 


I. Eour Extremities. 


1. Phalanges (anguli). 


2. Soles (tala) 

3. Clusters (Mrca) 

4. Ankles (gulplia) 

5. Heels (pdrpii) 

0. Legs (Jangha) 

7. Rnees (jdnu) 

8. Thighs (uric) 




15 X 4= 60 

7 X 4 X 28 

1x4= 4 
2x4=8 
1x4= 4 
1x4= 4 
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"II. Trunk.: . 

. ^ \ 9. '■ Pelvic uavity (irom) . '* ' 5 

, ,10. Bides (libs, pa-r6%a) . . . . 36x2 = 72 

- , ,11. Back (j)rMa) . ^ ' ' ' 30 

12. Breast (was) . . . . 17 

' 13. Collar-bone ... 2 ■ 

— 126 

III. Neck and Head. 

, 14., Neck . . ... . ' li 

15. Windpipe ... 4, ' 

16. Jaws(/ianu) . . " . ., ' 2 ■ 

17. Teeth (danta), . . .. . . 32 

18. Nose (ndsd) , 3 

19. Palate (i!d?w) . .... 2 

20. Clieeks [ganda) .... 2 

2 1 . Ears {hernia ) ..... 2 

22. Temples (Sanhha) .... 2 

23. Cranium (Siras) .... 6 

66 

Grand total 300 


3. Comparing the above list with that given in the preceding 
paragTaph, it will be seen at once that it is really an attempt 
made by Gangadhar to restore the genuine text of the statement 
of Siisruta. Moreover, it is made on much the same lines, 
though some of the more important defects of the Traditional 
Recension have escaped his attention. Thus he still counts four 
heels, instead of two, and omits the two shoulder-blades ; and con- 
sequently his aggregates for the four extremities and the trunk 
are 108 and 126, instead of the true aggregates 106 and 128. 
He also fails to notice the omission of the two eyeballs ; and 
hence, to make up the required total 300, he wrongly counts 
eleven neck-bones instead of nine. On the other hand, he 
rig'litly recognizes the error of the Traditional Recension in respect 
of the true number of the clusters and ankle-bones, and thus 
arrives at the true aggregates seven and twenty-seven,, instead 
of ten and thirty. Similarly he recognizes the error with 
i^espect to the number of the bones of the breast and palate, 
restoring their true numbers seventeen and two, instead of eight 
and one. Further, he recognizes the misreading ndara, abdo- 
men, for which, however, he substitutes the insufficient reading" 
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aha (short for collar-bone.^ On the other hand, his 

failure to realize the omission of the shoulder-blades prevented 
him from recognizing the misreading involved in the phrase 
ahaha-mmjna (§ 29). 

§ 36. SmrutaJs Statement in other Medical Worhs 

1. It has been mentioned in § 26 that the Traditional Recen- 
sion of the statement of Su^nita is found in the two medical 
works, Swrlra Padmim and BMva Frakdsa, 

2. In the Sclnra- Padminl (verses 70 and 71) it runs as 
follows : 

‘ In the sequel, the skeleton {kikasa) is explained as numbering 
three hundred bones in accordance with the count of the ancient 
Surgical Text-book. There are altogether one hundred and 
twenty bones in the extremities ; one hundred and seventeen 
in the pelvic cavity, sides, abdomen, breast, and back ; and sixty- 
three in the neck and upwards. Counting them, item by item, 
there are three hundred ; but in respect of their shape, they are 
divisible into five classes.' (Original Text in § 91.) 

3. In the Blidva PmkMa the statement runs as follows : 

‘ In the Surgical Text-book the number of bones is stated to 
be three hundred. These, as well as their position in the body, 
are as follows: One hundred and twenty bones are said to be in 
the extremities. In the two sides, hips, breast, back, and abdo- 
men, — in all these, one should know, there are altogether one 
hundred and seventeen. In the neck and upwards there exist 
sixty-three bones.’ (Original Text in § 92.) 


C. The System of Vagbhata I 

\ 37 . The Statement of Vdghhata I 

1. The system of Vagbhata I regarding the bones of the 
human body is contained in the fifth chapter of the Anatomical 
Section {Sdnra SfJidna) of his Summary, and runs as follows : 

^ Possibly suggested to him by Chancirata’s revised text ; see below, 
§40. 
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* III, the bod}' there are three hundred and sixty bones* Of 
these there are one hundred and forty in the extremities i one 
hundred and twenty in the trank, and one hundred' in the head. 
That is to say, in each lower limb there are five nails; three 
bones in each toe, aggregating fifteen; five long bones with one 
bone to support them ; two bones each in the cluster, ankle, and 
leg ; and one bone each in the heel, knee, and thigh. All these, 
nails and bones, exist also in the upper limbs exactly as in 
the lower. There are tw'enty-four ribs, and just as many sockets 
and tubercles. There are thirty bones in the back, eight in the 
breast, one each in the pubes and sacrum ; two in the two hips, 
and as many severally in the collar-bones, shoiilder-peaks 
and shoulder-blades, as well as in the windpipe {jatm) and 
palate jointly ; thirteen in the neck ; four in the windpipe 
{kanthanadl ) ; and two in the jaws. There are thirty-two teeth, 
and as many sockets. There are three bones in the nose, and 
six in the cranium..’ 

2. The total 360, detailed in the above statement, works out 
as shown in the subjoined Table : 


I. Pour Extremities. 


1. Nails (naM») , . 


5 X 4 = 20 

2. Phalanges {anguli) 


3x5x4 = 60 

3. Long hones . 


5X4 = 20 

4. Bases {pratihandhaka) 


1X4=4 

5. Clusters {Jcurca) 


2 X 4= 8 

6. Ankle-hones {gul^yM) . 


2x4= 8 

7. Legs {jangha) . 


2x4= 8 

8. Heels (parm) . 


1x4=4 

9. Knee (jdmi) 


1x4= 4 

10. Thigh {urn) .... 

II, Trunk. 

1 X 4= 4 

— 140 

1 1 . Bibs (parhaka) 2 4 ' 



Sockets (stMlaka) 2 4 

* 

72 

Tubercles {arhnda) 2 4 



12. Back . 


30 

13. Breast (wras) 


8 

1 4. Pubes (fihaga) . 


" i: ' 

15. Sacrum {trika) . 


■ 1 

16. Hips . 


■. 2 ■ 

1 7. Collar-bones {ahsaha). 


2 ' 

18. Shoulder-peaks {arhsa) 


2 

19. Shoulder-blades (amsa-pltalaka) , 

— 120 
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III. Head [and ISTeck]. 


20. Clieeks {ganda) . . . . 2 

21. Ears . . . . 2 

22. Temples {sankha) . , . 2 

23. Windpipe . . . 1 

24. Palate .... 1 

26. Neck (grim) .... 13 

26. Windpipe ijmnthanddt) . . 4 

27. Jaw-attachments {Jiami-bandhana) 2 

28. Teeth . . . . 32 

29. Sockets {ulukhala) . . . 32 

30. Nose (ndsd) . . . . 3 

31. Cranium (Siras) .... 6 

— 100 

Grand total 360 


f 38. Criticism of the Statement of Vdghhata I 


1. A comparison of the statement of Vagbhata I with the 
Traditional Eecensions of the statements of Charaka and Susruta 
shows plainly that the former is a combination of the two latter. 
The list of Susruta contains 300 bones ; that of Charaka 360. 
A^agbhata I adopts the list of Susruta, and enlarges it by 
adopting from the list of Charaka such items as appear to be 
omitted by Susruta. He does not explain his reason for pro- 
ceeding in this manner ; but it may be surmised to have been 
something of this kind. It has been pointed out in § 30 that 
the traditional list of Susruta is incomplete in respect of the 
shoulder-blades. The omission is too conspicuous to be easily 
overlooked; and it would seem that Vagbhata I had recognized 
it, and that he was thus caused to mistrust the exhaustiveness 
of Susruta's list of 300 bones, especially as he knew that the 
list of Charaka included no less than 360 bones. Noticing that 
the list of Charaka contained several items which were absent 
from that of Susruta, he concluded that the number 360 was 
the true total of the bones of the skeleton, and that this number 
might be secured by inserting, from the list of Charaka into 
that of Susruta, all the apparently missing items. Of course, 
such a proceeding is altogether superficial and theoretical, and 
proves a total want of experimental knowledge of the composi- 
tion of the skeleton; for, in reality (as will he showm in the 
Third Section, see the Table in § 46), both systems, of Susruta as 
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.well as Gharaka, arcj from tkeir respeetiTe points of .view^ exhaus- 
tive* The proeediirej here imputed to Vagbhafev I, may seem- 
strange ; but the evidence for it, set out in the sequel, is very strong. 
3. The ease may be illustrated hj the subjoined Table: ■ 




L 

Yagbhata 

II. 

III. 

IV. 



Susruta 

§27 

Charaka 

§4 

Adopted 

from 

Charaka 

1. 

Nails , 

20 



20 

20 

2. 

Phalanges . . ■ . 

60 

60 

60 

3, 

Long bones . 

20 

20 

20 


4. 

Bases (sthmia) 

4 

4 

4 


5. 

Clusters (Jcurca) . 

8 

8 

— 


6. 

Ankle - bones and 






wrist-bones 

8 

8 

6 


7. 

Legs and forearms 

8 

8 

8 


8. 

Heels . 

4 

4 

2 


0. 

Knees and elbows . 

4 

4 

4 


10. 

Thighs and arms . 

4 

4 

4 


11. 

Eibs, sockets, &c. . 

72 

72 

72 


12. 

Back . 

30 

30 

45 


13. 

Breast . 

8 

8 

14 


14.,, 

Pubes . 

1 

1 

1 


15a, 

Sacrum 

1 

1 



155. 

Anus . , ■ . 

— . 

1 

— 


16,'' 

Hips . . . 

2 

2 

2 


17. 

Collar-bones . 

; 2 

2 

2 


18 ., 

Shoulder-peaks . 

2 

— 

2 

2 

19. 

Shoulder-blades . 

2 

— 

2 

2 

•20. 

Cheeks 

2 

2 

O' 


21a. Ears . 

2 

2 1 

— ' 


■,Eyes , 

— 

: 

— 


,22.', 

Temples 

2 

2 

2 


23. 

Windpipe (juifra) . 

1 

— 

1 

1 

24. 

■'Palate . ■ ■ 

1 

1 

2 


25. 

Neck {grim). 

13 

9 

' ,15 


26. 

Windpipe (Jcantha), 

4 

4 



27. 

Jaws . . . ■ ■ . 

2 

2 

3 ‘ 


28. 

Teeth . 

32 

32 

32 


29. 

Sockets of Teeth . 

32 

— 

32 

.32.' 

30. 

Nose, ■.■■^■. ', ., 

3 

3 

I' 

31. 

Cranium 

6 

6 

4 



Totals . 

360 

300 

360 

57 


^ To Vagbhata’s Nos. 20, 27, 30, aggregating 7, correspond 
Charaka's Nos. 26, 27, 28 (§4), aggregating 4. 
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3. The following points may be observed. In tbe first place, 
the list of Vagbhata contains every item of the Su&utiyan 
Traditional Recension (§ 27). To these it adds Nos. 1, 18, 19, 
23, 29 from the list of Charaka (§ 4), aggregating 57. This 
aggregate is short of the required sixty by three. From 
Nos. 155 and 25, in column II, it appears that Vagbhate I 
obtained the required three by adding four- to No. 25 and 
deducting No. 15 5 ; that is to say, he counted thirteen neck- 
bones, instead of nine, and omitted the anal bone as a separate 
item. The reason for his adopting this, apparently, very 
arbitrary proceeding can only be conjectured. The following 
however suggests itself. It is significant that Vagbhata’s 
No. 25 numbers thirteen, the exact sum of Susruta’s Nos. 25 
and 26. Both these two items constitute the same part of the 
body : in Sanskrit, both grim and kantha denote the neck, the 
fomer referring more especially to the posterior, the latter to 
the anterior iwrtion. This being so, Vagbhate placed to the 
credit of No. 25 the aggregate amount thirteen, which Susruta 
had divided between Nos. 25 and 26. But as he thus obtained 
one bone in excess (i. e. four instead of three) he saved one bone 
by counting the two bones in Nos. 15 « and 15 5 as constituting' 
a single bone. He could do this all the more readily as he could 
not help observing that in the system of Charaka (as will be 
shown in § 60) the sacrum and coccyx (or anal bone) constitute 
but a single bone, which that system includes among its forty-five 
bones of the vertebral column. 

4. The explanation of Vagbhata’s procedure, here suggested, 
of course, involves the assumption of his failing to note that he 
counted the four bones of No. 26 (i.e. the windpipe) twice 
over ; that is, once separately, in No. 26, and again as included 
in the thirteen bones of No. 25. But this is, by no means, the 
only instance of such inattention on the part of Vagbhata I. We 
have another conspicuous example in his Nos. 4 and 5, where he 
also counts the same bones twice over, once in No. 4 as bases 
(siMna) and again in No. 5 as clusters (Mrca), these being the 
Charakiyan and Su^rutiyan terms respectively for the same 
organ (see § 49). There is a third instance in Vagbhata’s 
Nos. 23 and 26, where he counts the windpipe twice over ; 
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once in No. 23 under the Charakiyan jatrn, and again in 
No. 265 under the ■ Siisrutiyan term kantJimidM. In feet, if the 
explanation^ suggested above, is correct, Vagbhata.I actually' 
counts the windpipe thrice over, in Nos. 23, 25, and 26. 

5. The inconsistencies, or incongruities, mentioned abo%^e are 
not the only ones of the list of Vagbhata I. There are others, 
affecting his Nos. 5, 6 , and 8 . In No. 5, he counts eig^ht 
clusters {Mrea), that is, two in either hand and foot. But in 
the same fifth chapter of his Anatomical Section 0drua Silmna) 
he says that there are altogether only six clusters, of which, 
moreover, two are in the neck (grlvd) and penis {medkra)^ leaving' 
only four for the hands and feet (Original Text in § 96, cL 5). 
According to his own statement, therefore, there is only one 
cluster in either hand and foot. Again in No. 6 , Vagbhata I 
counts eight bones in the ankles, that is to say, according to the 
homological principle of his list, four ankle-bones (gtdpJia) in the 
feet, and four wu'ist-bones {manibhanda) in the hands. But in 
the seventh chapter of his Anatomical Section, treating of the 
‘vital shots' {mar man) y he counts only two ankle-bones and 
two wrist-bones (Original Text in § 96, cl. 6 ). Again in No. 8 , 
Vagbhata I counts four heels ; that is to say, one in each of the 
four limbs; and thus commits the incongruity of ascribing 
a heel to either hand. 

6 . There is another incongruity in Vagbhata's No. 27, he 
counts two liamt-bandMna^ or jaw-attachments. Susruta counts 
two hanv^ or jaws, and Charaka counts two Iianumula-landha^m^ 
or attachments at the base of the (lower) jaw. Both are con- 
sistent views ; for, as will be explained in § 65, in the system of 
Susrxita the two hanu signify the two maxillary bones (superior 
and inferior), while in the system of Charaka the two bandhana 
signify the two rami of the inferior maxillary. Vagbhata I, 
noticing the terminological difference, hut not understanding its 
reason, sought to compromise it by adopting the contracted 
term Iiamdamlhana^ or jaw-attachment, and treating it as 
a synonym of the simple term hami^ jaw ; the two jaws being, 
in his view, as it were two attachments to the face. 

7. There is a further inconsistency in Vagbhata's omitting to 
count the two eyeballs {akdJcosa) in his number-list, while he 
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mentions them in his class-list of the very same bones (Original 
Text in § 93) which he adopts from Su^mta. He also adopts 
from Susruta the description of the outer cover or shell, of the 
eyeball as made of bone (§ 30. Original Text m § 96, cL 3). ^The 
fact is interesting, because it shows that the text of the Com- 
pendium of Susruta, on which Vagbhata I based his anatomical 
theories, was already in his time in a corrupt state. It is not 
probable that if Vagbhata I had found the eyeballs included 
among the bones in the number-list of Susruta, he ^ would 
have omitted them from his own number-list, while it quite 
credible, considering his other inconsistencies, that he should 
not have recognized their wrongful omission from the list ot 

Susruta. . . i i 

8 The inconsisteucies and incongruities as exposed above 

clearly prove that Vagbhata I possessed no experimental know- 
ledo-e of the skeleton, but that he constructed his list of its bones 
theoretically from the information provided in the Compendia 
of Charaka and Susruta— which compendia, as we shall see^in 
the following paragraph, he cannot have possessed in their 
original and genuine form, and which, from want of anatomical 
knowledge, he was unfitted to use critically. 

I 39. Relation ofVdghhata’s List to the Traditional 
List of Charaha and Suh'uta 

A comparison of the list of Vagbhata I with the traditional 
lists of GharaJia and Susruta, as exhibited in the Table in the 
preceding paragraph, brings out the following points : 

1. The principle on which the list of Vagbhata I is constructed 
is to take the list of Susruta as its basis, and add to it such items 
of the list of Charaka as do not occur in it. 

3. The list of Susruta which forms the basis of the list of 
Va^bhate is, in eveiy point, identical with the traditional list 
of Susruta as it at present exists (§ 37). This is proved by the 
fact that the list of Vagbhata shows every one of the inconsis- 
tencies which have been exposed in §§ 30-3 as existing in the 
Traditional Recension of Susruta’s list. That is to say : (a) both 
reckon the aggregate of Nos. 3-5 (§ 37, or Nos. 2-4 in § 27) as 
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ten, resulting in the aggregate forty for the four extremities ; 
(^) in order to make up that aggregate ten, both count eight 
clusters, and four ankle-bones and four wrist-bones; also they 
count four bases in addition to the four clusters ; {e) both count 
four heels; {cl) both omit the two shoulder-blades^ and the two 
eyeballs ; {e) both count wrongly eight bones and one bone in 
Nos. 13 and 24 respectively. 

3. The list of Vagbhata I is indebted to the list of Charaka in 
two ways : {a) in order to raise the grand total from 300 to 360, 
the former adopts Nos. 1, 18, 19, 23, 29 from the latter; and 
(b) in order to obtain the aggregate ten for Nos. 3-6, it similarly 
adopts No. 4, bases (§31). 

4. The list of Charaka on which Vagbhata I has drawn for 

his additions, is identical with the Traditional Recension of it 
as we have it in the manuscripts of the present day (§ 4)* This 
is proved by the fact that both lists possess No. 18, shoulders, 
and No. 19, shoulder-blades. It has been shown in § 6 that the 
repetition of amsa^ shoulder, by the side of amBa--phalaka^ shoulder- 
blade, is an ancient corruption of the tmditional text of the list 
of Charaka. Seeing that Vagbhata I adopts the error into his 
own list, it is evident that he read the list of Charaka, as we 
still have it, in the traditional text of oiir own day. The 
procedure of Vagbhata I, however, explains a peculiarity of his 
system. The shoulder-girdle contains only two separate bones, 
the collar-hone {aksaka^ No. 17) and the shoulder-blade {aima-- 
plialaki^ No. 19), see § 56, cl. 2. Finding, in his text of Charaka, 
the apparent mention of amsa as a third bone, and not suspecting 
an error, he appears to have explained it by taking amsa to refer 
to the so-called ‘ shoulder- peak ' or the acromion 

process (§ 55, cl. 5). In this explanation he would probably 
have felt himself justified by the practice, observed by Charaka 
and Snsruta, of occasionally counting ‘processes’ of bones as 
separate bones (§ 44, cl, 1) ; but in doing so, he failed to notice 
that with those two writers arhsa. in its technical sense, is 
a synonym of aksaka and denotes the collar-bone, while, when 
used in a loose way, it indicates the shoulder generally (§ 55, cl. 4). 

^ The two shoulcler-hlacles, it is true, appear in the list of VSghliata I, 
hut they have been adopted into it from the list of Charaka. 

H : 
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VagbBafe I’s ill-conceived interpretation of the term amsa led to 
another iinfortiinate result, inasmuch as it appears to have 
served as the basis of the definition of which is given in the 
Amamhoia, the famous Vocabulary of Amarasimha, and which^ 
in its turn, led to the misinterpretation of the Urm jatm \ see 
§ 63, cl. 8. 

I 40. The Relative Date of the Three Lists 

1. We are now in a position to draw certain conclusions 
regarding the approximate dates of the traditional lists of 
Charaka and Susruta in relation to the list of Vagbhata I. 

2. It has been shown in the preceding paragraph that the list 
of the bones of the human body as constructed by Vagbhata I is 
substantially identical with the lists of Charaka and Susruta as 
we possess them in the manuscripts of the present day. More- 
over, at least three corruptions of the latter two lists, viz. the 
repetition of a7hsa, shoulder, in the list of Charaka (§ 6), and 
the omission of the shoulder-blades and the eyeballs in the list 
of Susruta (§ 30), must have existed in their texts already in the 
time of Vagbhata I; for, as explained in the two preceding 
paragraphs the construction of his list presupposes them. 
Accordingly both lists, in their traditionally corrupted form, 
must be anterior to the date of Vagbhata I whatever the latter 
may be. On the other hand, it has been shown (pp. 76, 79, 85), 
regarding the omission of the •shoulder-blades and eyeballs, and 
the count of seventeen bones in the neck, that the 'Non-medical 
Version of Atreya’s system presupposes the knowledge of 
a recension of Susruta’s text which was more correct, and 
therefore presumably older than the corrupt traditional text. 
Similarly the Non-medical Version which ignores the erroneous 
repetition of mhm, shoulder (§§ 6, 16, 17), presupposes the 
knowledge of an older and more correct recension of the text 
of Charaka. Accordingly at the time when the Non-medical 
Version was composed, both the lists of Charaka and Susruta 
must have existed in the earlier uncorrupted form, and the 
corrupt recension, traditionally handed down, must have come 
into existence at a later date : that is to say, between the date 
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of the Law-book of Yajnavalkya, which contains the Non-medical 
Version, and the date of the construction of the list of Vagbhata I. 
As the date of the Law-book is about 350 A.r>. (§ 14), the origin 
of the two traditional recensions cannot be placed earlier than 
the fourth century a. d, 

3. The question suggests itself whether Vagbhata I himself 

might not be the author of the Traditional Recension of the 
statement of Susruta on the bones of the human body. The 
evidence is not sufficient to return a decided answer; but 
whatever evidence there is seems certainly to point in that 
direction. The statement of Sii^ruta (§ 27) gives the ag'gregate 
of the bones contained in Nos. 2, 3, 4 of his list, but does not 
detail the number of bones of each item : sole cluster 

{hiirca)^ and anlde {g'ldplui). Whoever fixed the details so as to 
make the sole (tala) to include not only the five long bones 
{§aldM) but also the base {dhdna)^ must have been led to do so 
by noticing that the list of Charaka mentions the base 

while the list of Susruta does not name it. He concluded, 
therefore, that Susruta’s term sole (tala) must cover both the 
long horns {Mdkd) as well as the base {sthdna). In other words, 
whoever fixed the details proceeded on the principle of adding 
to the list of Susruta such items from the list of Charaka as did 
not appear to be contained in it explicitly. This, as has been 
shown in § 39, is precisely the principle on which Vagbhata I 
worked in constructing his own list. It seems probable, therefore, 
that it was Vagbhata I who for the purpose of preparing his 
own list, constructed the Traditional Recension of the list of 
Susruta. 

4. It is a well-known fact that the text of Susruta’s Compen- 
dium, after a time, fell into some disorder, wdiich necessitated 
revision or reconstruction. Several such I'evisions, or reconstruc- 
tions, must have been undertaken at different times. The first 
reconstruction may have been that to which we owe the addition 
of the Supplementary Section ( JJUara Tantra), This is traditionally 
ascx’ibed to Nagaijuna, in the second century A.n. (§ 2). Seeing* 
that the traditional text of neither Charaka nor Susruta existed 
about 350 a.b., the approximate date of the Law-book of 
Yajnavalkya, it follows that Nagarjuna, if he made any recon- 

, ■' ',H . 
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stmction of the text of Susnita’s Compendium, can at all events 
not be credited with the particular reconstruction of Susruta s 
statement on the skeleton. Another revision was made by 
Chandrata, the son of Tlsata-. He states this fact himself at 
the end of his revised text, which he calls a or 

‘Emendation of the Text’. We have a copy of this revised 
text in the unique manuscript of the India Office Library, 
No. 1842 (Cat. No. 2646), described on pp. 927, 928 of the 
catalogue. So far as a cimsory examination permits one to 
judge, it does occasionally, though not very materially, differ 
from the Traditional Recension of the Compendium. But in 
the statement on the skeleton there occurs a noteworthy xaria 
lectio. Instead of the erroneous reading udara, abdomen, of the 
traditional text (§ 29), Chandrata’s text has aha^ collar-bone.'^ 
This circumstance — so far as it goes — makes against the 
hypothesis that Chandrata was the author of the Traditional 
Recension. But there are two stronger objections to it in 
Chandrata’s late date and comparative obscurity. The date of 
Chandrata is not known; but it cannot well be earlier than the 
ninth or tenth century, because in his Commentary on the 
Ciiitsd-kaliM^ of his father Tisata he quotes from the comple- 
ment of Charaka’s Compendium, which was made by Dridhabala ; 
and the date of the latter must be in the eighth or ninth 
century (§ 2, el. 9). He does not quote Bhoja^, while both Chakra- 
panidatta and Gayadasa quote him, but do not quote each other. 
Hence it appears probable that the last-mentioned tw'o authors 
were near contemporaries who were preceded by Bhoja who 
himself was preceded by Chandrata. As the date of Chakrapani- 
datta is about 1060 a.d., the date of Chandrata may be referred 
to about 1000 A.D. As to the point of obscurity, so much may 
be taken as certain, that whoever was the author of the Traditional 

^ Also adopted by Gangadhar(§ 35); possibly from Chandrata. 

See Professor Jolly’s article in the Journal^ German Oriental 
Society i voL lx, pp. 413 ff. 

* Once however, Bodleian MS. (Fraser No. 21, Cat. No, 852), foL 
965, he quotes Bhoja the elder {vrddha Bhoja), The earliest mention 
of Chandrata, known to me, occurs in Siukanthadatta’s commentary 
on the Siddliayoga (Poona ed., p. 552). The date of SVikantha, a pupil 
of Yijaya Rakshita, is about 1260 a. n. 
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ReeeixBion must have been a person of great reputation ; for 
otherwise it is inconceivable how his recension should have 
obtained such paramount authority as to supersede every other 
recension, and to be the only one found in all existing manu- 
scripts^ and exclusively commented on in all known com- 
mentaries.’ Chandrata certainly cannot be said to have held 
such a position. The only ancient medical author who by the 
uniform tradition of India holds a place equal to that of Charaka 
and Susruta is Vagbhata I. He is the third in the traditional 
triad of great representatives of Indian medicine : Charaka, 
Susruta, Vagbhata.^ It has been shown (§§ 38, 39) that the 
principle on which the Traditional Recension of the statement 
of Susruta is made is certainly one on which Vagbhata I worked 
in constructing his own statement. The conclusion therefore 
seems unavoidable that it was Vagbhata I who is the author of 
that Traditional Recension, The fact that the older recensions 
still existed in the fourth century a.d., at the date of the 
Law-book of Yajnavalkya, and the consideration that a sufficient 
interval must be conceded for the text to have fallen into such 
a state of corruption as to necessitate a thorough revision, or 
reconstruction, will accord with the early seventh century a. d. 
as the date of Vagbhata I, already suggested by other considera- 
tions (see § 2). It should, however, he distinctly understood 
that these conclusions regarding the date and authorship of 
Vagbhata I are not put forward as established facts. They are, 
for the present, no more than historical speculations, or rather 
a working hypothesis, based on more or less conclusive evidence. 

Note.— Whatever may be thought of the suggested authorship 
of the traditional text of Su&'uta, there is distinct evidence of 
the text of Susruta’s Compendium having been liable to be 
affected by the theories of Vagbha^ I. For example, according 
to Sii^ruta’s doctrine, in the Anatomical Section (Sdnra StJuma), 

^ This remark refers particularly to the Traditional Recension of 
the statement on the skeleton, which is the only one known to, and 
commented on by Gayadasa and Dallana. They give no indication of 
being aware of the existence of any other recension of that particular 
passage. 

® See Professor Jolly^s Indian Medicine^ § 9. See also p. 10 for 
the testimony of the Ohinese pilgrim Itsing. 
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chapter v, clause 33 (Original Text in § 94, cl. 1), there are 
altogether 500 muscles in the human body. Of these 500 
muscles, 400 go to the four extremities, while there are 66 in the 
trunk and 34 in the neck and head. This is the traditional 
reading of that doctrine, as printed by Jivananda, p. 334, and 
supported by existing manuscripts. Dallana, in his Commentary 
(Jiv. ed., p. 578), accepts that reading, but expressly states that 
Gayadasa’s Commentary followed a different reading, which 
allotted 60 muscles to the trunk and 40 to the neck and 
head ; and he adds that this distribution of the muscles is also 
taught by Yagbhata I. Dallana’s statement is verified by -the 
Cambridge IMS. of Gayadasa^s Commentary,^ and the printed 
text of Vagbhata’s Summary {Astdnga SamgraJia), vol. i, p. 225, 
line 21. 

^ 41 . The Origin of the Traditional Recension 

1. The homological character of the skeletal structure is too 
conspicuous in the four extremities to have escaped the notice 
of Atreya-Charaka. But that he did not fully realize it, is 
shown, inter alia, by his treatment of the cranial bones, as com- 
pared with that of Susruta (see §§ 28, 63). It was the latter 
who first recognized that the homological principle dominated 
the whole structure, and who explicitly used it as the basis of 
his classificatory list of the bones. This is shown, e. g., by 
his distribution of the ribs into two sets of 36 bones each (§ 27), 
and by his hemisection of the vertebral column and of the 
frontal and other bones of the head (§§ 44, 59, 63). In one 
point, however, viz. the ascription of three bones to each digit 
(p. 73), Susruta pressed the homological principle too far ; see § 47. 
Tiigbhata I adopted that principle from Susruta, but pressed it 
one point farther, extending it, stiU more erroneously (at least, in 
the sense in which he applied it) to the heels, of which he 
coimted form, ascribing heels to the two hands as well as to the 
two feet. • 

' Unfortunately the clause referring to the muscles is very badly 
mutilated in the MS., but sufficient of it still remains to confirm 
Dallana’s statement. See my Article on the Commentaries on SvJruta, 
in the Journal of the Royal Asiatio Society for 1906. 


§41] ORIGIN OF THE TRADITIONAL RECENSION 103 

2. It is Vagbhata’s extended application of the homological 
principle which explains the origin of the Traditional Recension 
of Siisruta’s list of the bones. That list (§ 27) states only the 
aggregate of the three items (Nos. 2, 3, 4), sole {tala\ cluster 
(kurca)^ ankle {gtdjpAa), In order to determine the details of this 
aggregate, Vagbhata I consulted the list of Charaka. Here 
(§ 4} he found the three items, No, 5, long bones {Haldkd\ No. 6, 
base {stlidna)^ No. 8, ankle {gtdidia). Failing to notice that the 
bases of Charaka were equivalent to the clusters of Su&uta, 
he concluded that Susruta’s sole {tala) must include the long 
bones {ialdka) as well as the bases {sthdm) of Charaka^s list; 
and he thus set up four items: long bones, base, cluster, ankle, 
as identical with Susriita’s three items : sole, cluster, ankle, 
Fui’ther, noticing that the list of Charaka counted four ankle- 
bones in the two feet (No. 8 in § 4), he allotted two bones to 
Susruta’s ankle, and similarly two bones, to his cluster, forgetting 
that Susruta himself had elsew’^here allotted only one bone to 
either, the cluster and the ankle.^ Such would seem to have 
been the consideration on which Vagbhata I arrived at the 
details of his own four (or Susruta’s three) items ; as thus : 

T f long bones, 5 bones \ 

^ \ base, 1 bone [ + -i n 

cluster, 2 bones aggregate 10 bones. 

ankle, 2 bones .) 

Next, on the principle of homologj^, he multiplied this 
aggregate by four, obtaining forty as the grand aggregate of 
the bones of his four items in the four extremities. By a further, 
but erroneous, application of the same principle to Susruta’s 
No. 5, heel (jjdmd)^ he obtained his four heels ; and the correct 
application of it to Sn&uta’s Nos. 6,7, 8 (§27) gave him. another 
set of sixteen bones. Totalling the sums so far obtained (i.e. 
404* 4 4* 16 = 60), and adding the sixty phalanges (No. 1 in § 27), 
Vagbhata arrived at the grand total of one hundred and twenty 
for the bones of the four extremities. 

3. Let us remember that the list of Siisriita in its original 

^ The fact that Susruta looked upon the ankles of the foot as 
constituting but one bone, is illustrated by the term valaya^ anklet, 
which he applies to them. The vaiaya is a heavy bangle worn on the 
foot ; see Fig. 2 illustrating § 30. 
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form counted seventeen bones in the breast and two in the 
i}alate (§ 33). The numbers in that list must have been as 
below: 

Tmnh | Neck and Head, 

14. Neck . . 9 bones 

15, 16. Windpipe Jaw 6 „ 

17. Teeth . . 32 „ 

18,19. Nose, palate . 5 „ 

20-3. Cheeks, &c. . 12 „ 


9. Pelvis 

10. Sides 

11. Back 

12. Breast . 

13. Collar-bones 

Total 

Accordingly Susruta s list would have contained the following 
totals: 

Four Extremities (as calculated b}’’ Yagbhata I) 120 
Trunk . , . . . . . 126 

Neck and Head . . . . . . 64 

Grand total 310 

This grand total having ten bones in excess of the required 
300, it became necessary for Vagbhata I to make a corresponding 
reduction somewhere. He determined to make it in the bones 
of the breast and palate, reducing their numbers from seventeen 
and two (= 19) to eight and one (=9) respectively — an opera- 
tion which gave him just the required ten (19 — 9). It may be 
asked what made him select for reduction just those two items, 
the breast and palate. The answer to this question can only be 
conjectured ; but what may be said on the subject will be found 
explained in the Third Section (§§ 57 and 67). Of course the 
process here suggested by which the Traditional Recension of 
Susruta s statement on the skeleton was constructed is purely 
speculative : it may or may not have so happened ; but to myself 
it appears to possess much probability. 


D. The System oe the Vedas 

§ 42 . The Statetnents in the Satapatha Brahmana 

1. It may be useful to present in their entirety those passages 
from the Satapatlia Bmhmiia to which I have briefly referred in 
some of the preceding paragraphs. They occur in the tenth and 
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twelfth sections {Mnda) of that work, in the course of deserihing* 
the erection of the fire-altar. In the building of it, 360 bricks 
were used together with the chanting of hymns consisting of 
a varying number of verses. With these bricks and hymns the 
body and certain of its parts are compared in a mystical way. 

3. Total Numher of Bones. In the tenth section {kanda)^ fifth 
chapter {adhydya)^ fourth paragraph [hrdhmana), and twelfth 
clause the total number of the bones of the human body is 
compared to the 360 bricks of the fire-altars, as follows^ : 

' But indeed that fire-altar also is the body —the bones are 
the enclosing stones, and there are 360 of these, because there 
are three hundred and sixty bones in man; the marrow-parts 
are th.e yajusmati bricks, for there are three hundred and sixty 
of these, and three hundred and sixty parts of marrow in man.’ 
(Vol. iv, p. 387 ; Original Text in § 99, cl. 1.) 

Again in Section XII, 3, 2, clauses 3 and 4 : 

‘ There are three hundred and sixty nights in the year and 
three hundred and sixty bones in man ; and these (two) now are 
one and the same ; — ^there are three hundred and sixty days 
in the year, and three hundred and sixty parts of marrow in 
man, and these (two) now are one and the same. And there 
are seven hundred and twenty days and nights in the year, and 
seven hundred and twenty bones and parts of marrow^ in man, 
and these (two) now are one and the same.’ (Vol. v, p. 169 ; 
Original Text in § 99, cL 1.) 

3. Bones compared to Ilynins. The number of bones in certain 
parts of the body are compared to certain hymns in Section XII, 
2> 4, clauses 9~14, as follows (Original Text in § 99, cl. 3) : 

^ (9) The three- versed hymn-form (trivrt) is the head 
whence that (head) is threefold — skin, bone, and brain. (10) The 
fifteen-versed hymn-form (pancadasa) is the neck-bones (yrnrlk ) ; 
for of these are the transverse processes (karukara) ; and 

their strength (vwya) is the fifteenth ; hence by means of them, 
though small, man can bear a heavy load. Therefore the 
fifteen-versed hymn is the neck-bones. (11) The seventeen- 
versed hymn-form (saptadasd) is the breast (nras) ; for there are 
eight costal cartilages (Jatm) on the one side, and eight on the 
other, and the breast-hone (uras^ sternum) is the seventeenth, 

^ The translations are taken from, or based on, Professor Eggeliiig’s 
Translation in the Sacred Books of the East, vols, iv and v. 
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Therefore the seven teen- versed hymn is the breast. (12) The 
twenty-one- versed hymn-form {ekavimm) is the abdominal portion 
{iidara) of the spine. For within the abdomen there are twenty 
transverse processes [hmtdpa)^ and the abdominal portion of the 
spine is the twenty-first. Therefore the twenty-one- versed hymn 
is the abdominal portion of the spine. (13). The thrice-nine- 
versed (or 27-versed) hymn-form {trmava) is the two sides 
[parka). There are thirteen ribs [parki) on the one side, and 
thirteen on the other ; and the two sides make tip the thrice-ninth 
(or 27th). Therefore the thriee-ninth hymn is the two sides. 
(14) The thirty -three-versed hymn-form {f^rayaBtriiMa)^ is the 
thoracic portion {anukci) of the spine ; for there are thirty-two 
transverse processes (kariikara) in it, and the thomcie portion of 
the spine is the thirty-third. Therefore, the thirty-three-versed 
hymn is the thoracic portion of the spine.’ (Vol. v, pp. 163-5.) 

4. Position of Costal Cartilages, The position of the costal 
cartilages is described in Section VIII, 6, 2, clauses 7 and 10, 
as follows : 

*(1) The trlsiuih (metres) are the breast-bone [liras): he 
(i.e. the sacrificer) places them on the range of the two refaksic 
(bricks), for the retahsic (bricks) are the back-bones {prsii\ and 
the back-bones lie over against the breast-bone. (10) The hriliaU 
(metres) are the ribs [parm) ; the kakulli (metres) are the thoracic 
vertebrae (klkasa). The IriJiaU he places between the tristuhli 
(metres) and kakuhh (metres), whence these ribs [parki) are 
fastened, at either end, to the thoracic vertebrae [klkasa) at the 
back and (interiorly) to the costal cartilages [jatrn) in front.’ 
(Vol. iv, p. 114; Original Text in § 99, cl. 4.) 

5. Bate of Satajmtim Brdhnana, and its Belation to GJiaraka 
and Snkida, The traditional author of the SatajmtM Brd/imana 
is Yajnavalkya, who is said to have flourished at the court 
of Janaka, the famous king of Videha, and contemporary of 
Ajatatou, king of Kasi (Benares). The latter, the celebrated 
ruler of Magadha and KasI, was a contemporary of Buddha. 
His accession took place approximately in 491 b.c. Accordingly 
Yajnavalkya may he dated about 500 b.c.^ The anatomical 

^ On the dates see Weber's History of Indian Literature (3rd 
English ed.), pp. 116 ff.; Prof, Eggeiing’s Translation of the Sdtajgatha 
Bmhmana in vol. xii of the Sacred Books of the East, Introcl., 
pp. XXXV ff.; Prof. Rhys Davids’ Buddhist India, pp, 12-16; 
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comparisoBS, quoted above, show that in his time both the 
medical schools of Atreya and Susruta were in existence, and 
that he possessed some knowledge of their respective theories 
on the skeleton. For he derived from Susruta the allotment 
of seventeen bones to the breast (§§ 33, 84), Atreya-Charaka 
counting only fourteen (§ 4) ; -while he got the total of 360 
bones of the skeleton from Atreya, Susruta having only 300. 
In his choice of particulars from the two systems, of course, 
he was guided by the requirements of his mystic treatment 
of the fire-altar. As to Susruta's surgical text-book, it may be 
noted that Yajnavalkya was a native of Easteni India, and that 
Indian surgical science, in all probability, took its origin in that 
|)art of India (§ 2, cl. 3). 

6. Acquaintance with Suiruta, Yajnavalkj^a^s acquaintance 
with the system of Susruta is further shown by the curious 
circumstance that he counts 360 marrow-parts, that is, as 
many as there are bones. Clearly, he believed that every 
bone contained a ‘ marrow-part This belief is closely 
related to Susruta s doctrine, which also ascribes what may 
be called a ^marrow-part’ to every bone. Gharaka has left 
no statement on the subject, but Susruta, in the Introduc- 
tory Section (Sutra Sthdna) of his text-book (ch. xiv, verse 6, 
Jiv. ed., p. 48; Original Text in § 99, cl. 2), teaches that ‘from 
fat (meelas) originates bone, and from the latter marrow {majjd) \ 
In the Anatomical Section Sthdna^ ch. iv, cl, 9, Jiv., 

p, 319 ; Original Text in § 99, cl. 2), he further states that ‘ fat 
{meda%) occurs in the abdomen, and in both the small and 
large bones of all beings’; and, el. 10, he explains that 
* the fat which is found in the interior cavity of the large bones 
is called marrow {majjam)^ while that which is found in all 
other bones is called bloody {m-rakta, on red) fat; further the 
grease {sneha) which attaches to clean flesh (of the abdomen) 
is known as suet {vasd)^ while in all other conditions fat {medas) 
is simply denoted grease (meJia)\ In the view of Su&uta, 
therefore, all bones contain the same fatty tissue {medas) : only 
it is red in the small bones, and yellow in the large ones, the 

Mr. V. Smith’s Early History of India, pp. 26 ff. ; Messrs. Hoenile and 
Stark’s History of India, p. 21. 
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latter kind being distinguished as marrow {majjan). The author 
of the ^atapatha Brdhmam only diflfers in employing the term 
majjan in the sense in which Susruta uses the teimi medas?- 
7. Confmei Counting in the Satapatha Brahmana. In the 
enumeration of the bones of the trunk, the author of the 
Satapatha Brahmana, not being a medical man, but a theo- 
logian, is rather confused. The items of his count are : 


In the Neck . . . 15 bones 

„ Breast ... 1 7 „ 

„ Lower Spine 21 ) ^ 

„ Tipper Spine ssj ’ ” 

,, Ribs ... 27 „ 

Here the first two items are correct, being taken from Atreya- 
Chaiaka (§ 4) and Susruta (§ 35) respectively. But the numbers 
of the bones of the spine and the ribs, 54; and 27 respectively, are 
very strange. It almost looks as if they were due to a misreading, 
or false recollection, reversing the true numbers 45 and 72.^ 
The former^(i.e. 45) is the total of the bones of the spine in the 
system of Atreya-Charaka (§ 4), while the latter (i.e. 72) is the 
total number of the ribs with their sockets and tubercles in both 
systems, of Atreya as well as of Susruta. 

8. Continuation. But further, the principle of counting is no 
less confused. Susruta counted the bones of the breast on a 
principle different from that on which he counted the bones of 
the neck and back (that is, of the whole spine). The breast he 
counted by taking it to consist of a median bone (sternum), 
giving off an equal number of branch bones (costal cartilages) 


^ It deserves notice that also modern Anatomy distinguishes 
between red and yellow marrow, the latter being found in the 
medullary cavity of the long bones, the red in the cancellous parts of 
those bones as well as in all other bones. The red marrow has its 
name from the blood-vessels in it, while the yellow has its name 
irom the oil gradually developed in it. The yellow Hnd is what is 

Susruta distinguishes as 
majjan. See Gemsh, Tesethook of Anatomy (2nd ed., 1903), pp. 53 113. 
+1, j. would be an obvious solution, if we could assume 

SJem* of the composition of the ^atapatha Brahmana the 

aw!? t numeral notation based on ‘the value of position’’ was 
a^ady known. With the older system of notation V means of 

fs ir U m the units, the theory of misreadino- 
lar less intelligible. It must, then, be a case of false recollection ^ 
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OB either side. But in the spine, he counted each vertebra 
separately without any median column. Atreya-Charaka, less 
correctly, had applied the former method of counting* also to the 
neck (§ 61). In the Satapaiha Brdimana, even more confusedly, 
it is extended to the whole of the spine. The latter is supposed 
to consist of a median column, divided into an upper (mmka) 
and a lower {uclard) portion, either of them giving off an equal 
number of branch bones (transverse processes) on either side. 

9. Confdmmtion, As to the ribs, the very non-anatomical view 
is taken of counting the collar-bones as a species of ribs, and thus 
obtaining a total of thirteen ribs on either side of the sternum. 
This explanation of the otherwise unintelligible count of thirteen 
ribs has been suggested by Professor Eggeling in his Translation 
of the Satapailia Brahmam (Sacred Booh of the East^ vol. xliv, 
p. 164, footnote 2), and is undoubtedly correct. The fanciful 
count itself, of course, is due to the mystical exigencies of the 
author of the Satapatka Bralmana. 

10. Contimiation. Finally, another quite non-anatomical pro- 
cedure of the same author is the description of the head (or 
rather, cranium, as consisting of skin, bone, and brain. 

§ 43 . Statement in the Atharva Veda 

1, The hymn on the creation of man, which is referred to in 
§ 2, cL 2, is the second in the tenth book of the Atharva Veda. Its 
composition is traditionally ascribed to a certain sage (rsi) Nara- 
yana. This sage is the traditional author also of the famous 
hymn on the sacrilice of man {purma-stdfa)^ which is found 
both in the Eigveda and the Atharva Veda, and is regarded as 
^one of the very latest poems of the Rigvedic age’ — an age 
‘ which can hardly be less remote than 1000 b.c.’^ It seems 
probable that he is identical with the Narayana, to whom Indian 
medical tradition ascribes the composition of certain very ancient 
medical formulae/ and who, from all these considerations, comes 

^ See Rigveda, x. 90, and Atharmi Veda, xix. 6 ; Professor Mac- 
donelfs pp. 44, 47, 133. 

^ One formula for the preparation of a medicated oil has the 
very early authority of the Bower MS., Part III, verses 37-53. 
Another formula for preparing a compound powder is recorded in 
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within the semi-niythieal period of the history of Indian 
medicine (§ 23 cl. 2 ). 

2. The initial eight verses of the hymn in question ron 
as follows^ (Original Text in § 100) : 

Verse L By whom were fixed the two heels of man? By 
whom was the flesh constructed? By whom the two ankle- 
hones ; by whom the slender digits ; by whom the apertures ; 
by whom the two sets of long bones, in the middle ? Who 
made their bases? 

Verse 2. How did thej^ (the devas) make the two ankle- 
bones of man below, and the two knee-caps above? The two 
legs, furthermore — how, pray, did they insert (them) ? and the 
two knee-joints — who conceived them ? 

Verse 3. A four-sided (frame) is formed 1)y their ends being 
firmly knit together. Above the two knees (there is) the pliant 
abdomen. The two hips and the tw^o thighs that there are, who 
has created them, (those jDrops) through which the trunk becomes 
so firmly set up ? 

Verse 4 . How many devas, and who' among them, contributed 
to build up the (bones of the) breast and the (cartilages of the) 
windpipe of man? How many disposed (the ribs of) the two 
breasts ; who, the t’wo shoulder-blades ? How" manj^ 
the neck-bones ; how many, the back-bones ? 

Verse 5. Who constructed the two arms of his for the 
exertion of strength ? Which deva hoisted the two collar-bones 
on his trunk ? 

Verse 6 , Who pierced the seven apertures in the head: the 
two ears, two nostrils, two eyes, the mouth — these (organs of 
sense) in whose surpassing might quadrupeds and bipeds walk 
their w’ay in all directions ? 

Verse 7 . For within the two jaws he fixed the tongue, and 
installed the far-reaching' mighty voice. The devas pervade the 

Madhava’s Siddhayoga, ch. xxxvii, verses 18-25 (p. 307), and Dpdha- 
bala’s complement to the Charaha Smkhita, Cikitsita Stlidna^ ch, xviii, 
verses 122-9 (p. 649, ed. 1895). 

^ Several of the Sanskrit terms, occurring in this hymn, are very 
rare. On these and other philological matters my Studies in Ancient 
Indian Medicine^ No. II, in the Journals of the Royal Asiatic Society 
for 1906, pp. 915 If,, and 1907, pp. 1 £P., may be consulted. 
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(three) worlds, they dwell in the waters, but which of them 
conceived it? 

Verse 8. Whoever first constructed that brain of his, the 
brow, the facial bone, the cranium, and the structure of the jaws, 
and having done so, ascended to heaven, who of the many devas 
was he? 

S. The significance of these verses comes out very clearly, 
when the system of the bones of the human body disclosed in 
them is compared with the osteological systems of Atreya-Charaka 
and So&'uta. The three systems are shown in the subjoined 
Table, the arrangement of which follows the order of the verses 
in the hymn of the Atharva Veda. The systems of Charaka 
and Susruta, in columns V and VI, are quoted from § 7 and § 34 
respectively; and the bracketed numbers in the columns refer 
to the order of the hones in those paragraphs. 
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4. It will be noticed in tbe preceding table that wHle tbe 
several itemSj, taken singly, do not follow one another in the 
Atharvic column IV in exactly the same order as in the Charaldyan 
and Siisrntiyan columns V and VI, they do so nevertheless, if 
regard is had mainly to their grouping in the Atharvic verses 
(col. I). The only exception to this rule is the collar-bone 
(No. 16 in coL II), which occupies a rather dijfferent place in 
eolnmns V and VI. It is not difficult, however, to see the 
reason of this exception. The Atharvic hymn mentions the 
collar-bone, in verse 5, in connexion with the mention of the 
upper limb [Mlm) which serves to join it to the trunk. 

5. A much more important point to observe is that, as the 
table shows, the system of the Atharva Veda more nearly 
approaches the system of Atreya-Charaka than that of Susnita. 
The only point of agreement in the Atharvic and Susrutiyan 
systems is that both content themselves with a brief reference to 
the bones of the upper extremities (as being alike to those of the 
lower extremities), but do not enumerate them separately as the 
Charakiyan system does. This, however, is a merely formal and 
unimportant point. A really important circumstance is that the 
Atharvic system shares with the Charakiyan one of the most 
striking* points, in which the latter differs from the system of 
Susruta, namely, the assumption of a central facial bone in the 
structure of the skull (Nos. 17 and 18 in the Table; see also 
§ 11, cl 5 ; § 13, cl. 4; § 17, cl. 4 ; § 23, cl 3 b). This is a 
point which will be found fully explained in § 66. It may be 
added that the Atharvic term pratutM for the base of the long 
bones (No. 5 in the Table) obviously agrees with the Charakiyan 
term acUut/idna^ and widely differs from the Susrutiyan kurca. 
The closer agreement of the system of the Atharva Veda with 
that of Atreya-Charaka is nothing more than might have 
]:>een expected from their closer chronological position, as ex- 
plained in § 2, cl 4. The two circumstances suggest mutual 
confirmation. 

6. It also deserves notice that the Atharvic system knows 
only of two bones as constituting the shonlder-girdle — viz. the 
collar-bone (ama^ No. 16 in the Table) and the shoulder-blade 
(kapkoda^ No. 13). It thus serves to confirm the correctness 
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of omitting the item amm from the osteological summaiy 
of Charata (§ 6, and § 25, Note). The two systems, of the 
Atharva Veda and Atreya-Charaka, being m other respects 
in such close agreement, it becomes increasingly probable that 
the latter system likewise knew only of two bones in the shoulder, 
viz. the collar-bone (aMaka, No. 17 in § 7) and the shoulder-blade 
{amsa-pltalaka, No. 16, ibicl.'). 


SECTION III 


ANATOMICAL. IDENTIFICATIONS 

§ 44. Preliminary Remarhs 

1. Befoeb proceeding to the detailed identification of the 
bones which, according to the early Indian anatomists, compose 
the human skeleton, it may be useful to note the following 
preliminary points. 

2. According to modern Anatomy, there are about 200 bones 
in the adult human skeleton.^ The early Indian anatomists, 
on the other hand, count either 360 (Atreya) or 300 (Susruta) 
bones. This large excess is principally due to the fact that 
(besides including the teeth, nails, and cartilages) they counted 
prominent parts of bones, such as are now known as ‘ processes ’ 
or ‘ protuberances as if they were separate bones. Their reasons 
for counting in this manner were mainly three. 

3. Sometimes processes^ or protuberances, of bones were 
popularly known by special names, and regarded as special bones. 
Examples are the malleoli, or ankle-bones, and the styloid 
processes, or wrist-bones. In such cases it was probably a mere 
concession, made by the early Indian anatomists, to popular 
usage that they enumerated them in their lists as separate 
bones. In other cases the separate enumeration of processes 
or protuberances was due to an exaggerated regard for the 
homological principle. For example the right and left halves 
of the skeleton were regarded as homologous. Hence, seeing 
that the vertebral column lay in the median line, the transverse 
processes on the right and left of the several vertebrae were 
counted as separate homologous bones (§ 59). Sometimes, again, 
it was a fancy for artificial symmetry which led to the 
multiplication of bones. To this cause, probably, is doe the 

^ See Dr. Gerrish’s Te:cthooh of Anatomy ^ p, 113. 
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assmaption of the existence of a third joint in. the thumb and 
preat toe (§ 47), and of twelve costal tubercles instead of ten 
(§^ 8 ). 

4. All these cases are examples of the multiplication of bones ; 
but the opposite process of unification also occurs. Here a number 
of bones is counted as a single bone, either from deference to an 
older or popular theory, or because they were thought to constitute 
a peculiar unity. Conspicuous examples are the bones of the 
carpus and tarsus (§ 49), and, in Susruta’s system, the ankle- 
bones (§ 52). 

^ 45 . The Practice of Dissection 

1. Allowing for the modifying causes explained in* the preceding 
paragraph, the views of the early Indian anatomists are sur- 
prisingly accurate. This is due to the fact that they were 
accustomed to the practice of preparing the dead human body 
for actual examination, and that, therefore, their views were the 
direct result of an experimental knowledge of the skeleton. It is 
true that the Compendium of Charaka contains no reference 
whatever to the practice of human dissection ; and it must, 
therefore, remain doubtful whether, and to what extent, that 
practice was observed in the school of Atreya. But there can be 
no doubt as to the practice being known and observed in the 
school of Susruta ; for his Compendium contains a passage which 
gives detailed instructions regarding the procedure to be adopted 
in preparing a dead body for anatomical examination. 

2. The passage in question oecms at the end of the fifth 
chapter of the Anatomical Section [Sdnra StMm) of the 
Compendium, and runs as follows: 

* No accurate account of any part of the body, including even 
its skin, can be rendered without a knowledge of anatomy. 
Hence any one who wishes to acquire a thorough knowledge 
of anatomy must prepare a dead body, and careftilly examine all 
its parts. For it is only by combining* both direct ocular 
observation and the information of text-books that thorough 
knowledge is obtained. For this purpose one should select 
a body which is complete in all its parts. It should also be 
the body of a person Avho was not excessively old, nor who died 
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of poison or of a piotracted disease.^ Having removed all 
excrementitions matter from the entrails, the body should be 
wrapped in rush, or bast, or grass, or hemp, and placed in a cage. 
Having firmly secured the latter, in a hidden spot, in a river 
with no strong current, the body should be allowed to decompose. 
After an interval of seven days the thoi*oughly decomposed body 
should be tahen out, and very slowly scrubbed with a whisk 
made of grass-roots, or hair, or bamboo, or bast. At the same 
time, every part of the body, great or small, external and internal, 
beginning with the skin, should be examined with the eye, one 
after the other, as it becomes disclosed in the course of the 
process of scrubbing.’ (Original Text in § 95.^) 

3. The procedure, thus described, will doubtlessly enable the 
observer to recognize such stractures as the clusters (Mrca) 
of small bones which make up the carpus and tarsus. But it 
would hardly suffice to enable him to discover bones lying 
interiorly; such, for example, as the ethmoid, sphenoid, vomer, 
and others in the interior of the head. As a matter of fact, 
we do not find these latter bones mentioned even in the more 
accurate list of Susmta. 

^ 46 . ConspectMS of the Ancient Indian and Modern 

Systems 

1. The subjoined comparative table, setting side by side the 
system of Modern Anatomy and the systems of Atreya-Charaka 
and Susmta, as well as the skeleton shown in Figs. 4 and 5, may 
serve as a guide to the detailed identification of bones discussed 
in the succeeding paragraphs. Column I on Modern Anatomy is 
based on Dr. Samuel O. L. Commend of Humcm Anatomy 

(5th ed., 1893), pp. 9, 10 ; column II on §§ 4, 7 ; and column III 
on § 34. 

^ A German translation is given in Professor Jolly’s Indian 
Medicine^ pp. 44, 45, in the Cyclopedia of Indo-Aiyan Research. 
See also Dr. Wise’s Eindu System of Medicine (new issue), pp. 68, 69. 
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I. Potter. 


II. Charaka. 


III. Susruta. 


A, Four Extremities. 


1 Phalanges, or 

joints of fin- 
gers and toes 56 

2 Metacarpus and 

Metatarsus, 

Long bones 20 

3 Carpus and tar- 

sus, Clusters, 
or Bases 30 

4 Os calcis, heel 

5 Forearm (Pa- 

dius, Ulna) 4 

6 Styloid pro- 

cesses, wrist- 
bones 

7 Olecranon, el- 

bow-pan 

8 Leg (tibia and 

fi^bula) 4 

9 Malleoli, 

ankle-bones 

1 0 Patella, knee- 

cap 2 

1 1 Arm (humerus) 2 

12 Thigh (femur) 2 

120 

Shoulder : 

1 3 Clavicle, col- 

lar-bone 2 

14 Scapula, 
shoulder-blade 2 

15 Thorax: Eibs 24 

1 6 Sternum, 
breast-bone 1 

1 7 Vertebrae, thora- 

cic andlumbar 1 7 

1 8 Pelvis ; Sacrum 1 

19 Coccyx 1 

20 Ilium, is- 

chium 

2 1 Pubes 


50 


pani-pad- 


pani-pad- 



aiiguli 60 

anguli 

60 

§47 

salaka 

20 

tala 

20 

§48 

adhisthana 

4 

kurca 

4 

§49 

parsni 

2 

parsiii 

2 

§50 

ai’atni 

4 

aratni 

4 

§51 

manika 

4 

manibandha 

,2 

§52 

kaprilika 

2 

kurpara 

, 2 

§53 

jaiigha 

4 

jaiigha 

4 

§51 

gulpha 

4 

gulpha 

2 

§52 

janu 

2 

janu 

2 

§53 

bahu-nalaka 

2 

bahn 

2 

§64 

uru-nalaka 

2 

urn 

2 

§54 


110 


106 


B. Trunk. 

1 




aksaka 

2 

aksaka 

2 

§ 55 

aihsa-phalaka 

. 2 

aihsa-ja 

2 

§ 56 

parsvaka, &c. 

72 

parsvaka, See. 

72 

§58 

uras 

14 

liras 

17 

§57 



prstha 

30 

§59 

■prstha 

'45 

trika 

i: 

§60 

< 


guda 

1 

§60 

sroni-phalaka 

2 

nitainba 

\:2 

§ 50 

bhag-asthi 

1 

bhaga 

1 

§60 


138 


128: 



to to 
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I. Potter. 


II. CHaraka. 


III. Susruta. 


22 Cervix : 

Vertebrae, 
Neck- bones 

23 Traclieasbron- 

clii, wind- 
pipe 

24 Cranium, 


C* Head and Neck. 


( pan- 1 
shaped 2 
bones 1 

1 
9 


griva 


15 


Frontal 
Parietal 
Occipital 
Sphenoid 
Ethmoid 

5 Temporal 

6 Face : 

Superior 

Maxillary Maws 2 
Inferior do. ) 1 

Superciliary 
ridges, brows 
2 7 Malar 2 

28 Nasal 2 

29 Palate bones 2 ^ 

Lachrymal 2 1 

Inferior tiir- i 
binated 2 

Vomer 1 

Hyoid 1 

30 Additional : 

Teeth 

Sockets of teeth 
Nails 
Eyeballs 
Ears 

Total: 30 

Grand total : 200 


jatru 1 

sirah-kapala 4 

sahkhaka 2 

haiiu, hanumula 3 


ialata 

ganda-kuta 

nasika 

talusaka 


sahkha 


I ha 


hanu 


danta 

uliikhala 

nakha 


32 

32 

20 


112 

360 


ganda 

nasa 

talu 


danta 


aksi-kosa 

karna 


griva , d 

kantha-nadi 4 

sirah-kapala 6 


§6i 
§62 
§ 63 


2 § 64 


§ 65 


§ 66 
I 66 
§ 66 
§67 


32 


2 

2 

66 

300 


§ 68 
§ 68 
§ 69 
§ 76 
§ 71 
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A. The Pouu Extjremittes 

I 47. The Phalanges 

Pdni-pd(hdngtil% or phalanges of the hands and feet. Both 
Atreya-Charaka and Siisruta count sixty of these phalanges. 


Fig. 6. 

Outlines of the Hand. 

1-8. Carpus, 

1. Scaphoid | Kurea-iiTas. 

2. Semilunar ) 

3. Cuneiform. 

4. Pisiform. 

5. Unciform. 

6. Os magnum. 

7. Trapezoid. 

8. Trapezium. 

I-V. Metacarpus, ^aldkd. 
a~c. Phalanges, Aiiguli, 

S. S. Styloid Processes, Maniha, • 


Fig, 7. 

Outlines of the Foot. 

1-7. Tarsus, Knrea, 

1. Os calcis, Pdrsni. 

2. Astragalus, Kurca-^iras. 

3. Navicular. 

4. Cuboid. 

5. External cuneiform. 

6. Middle „ 

7. Internal „ 

I-V. Metatarsus, Salclkd. 
a~c. Phalanges, Angull 

M. M. Malleoli, Gidpha. 


giving three to each finger and toe. The actual numher is only 
fifty-six, there being in reality only two phalanges in the thumb 
and great toe. Professor Pancoast, however, counts fifteen 
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phalanges in either hand, classing the first metacarpal bone 
among the phalanges of the tliumb,^ and thus making the total 
of the phalanges to be fifty-eight. He would seem to consider 
the trapezium (Fig. 6), one of the carpal bones with which 
the first metacarpal articulates, to be the real metacarpal of the 
thumb, and the real homologue of the metaearpals of the other 
four fingers. According to the usual view the clusters of carpal 
and tarsal bones contain eight and seven bones respectively. 
Professor Pancoast’s theory would equalize their numbers by the 
exclusion of the trapezium. It is interesting to observe that 
Chakrapanidatta’s somewhat obscure remarks on the phalanges 
seem to indicate his having held a similar view. For he says 
(§ 11) : ‘As to the third joint of the thumb and great toe, it must 
be understood to be contained within the respective hand or 
foot/ that is, within the palm or sole or, in other words, among 
the metacarpal or metatarsal bones. And he adds : ‘ The long 
bones belonging to the thumb and great toe are also of small 
size ’ ; that is, he appears to have identified the trapezium as 
the first metacarpal, and the internal cuneiform bone of the 
tarsus (Fig. 7) as the first metatarsal. How far the explanation 
of Chakrapanidatta may be the survival of an ancient tradition 
going back to the time of Atreya and Susruta, it is, at present, 
impossible to say. But on the whole it seems more probable 
that the reckoning of sixty phalanges by the ancient Indian 
anatomists is based on fancied claims of symmetry (§ 44). 

f 48. The Long Bones 

1. Pmii-jMda’-mldkd^ or the long bones of the hands and feet. 
These are the metacarpal and metatarsal bones. Charaka counts 
twenty of them, five in either hand and foot (§ 4), which agrees 
with the actual number. Susruta, in his list (§ 27), aggregates 
them under the term which signifies the palmar and plantar 
portion of the hand and foot respectively. The Atharva Veda 
(§ 43) denotes that portion by the term ucMakha, 

2. It may here be useful to note that the combined term 
fala-k'urca-^gulpJia^ sole-cluster-ankle, employed by Susruta in his 

^ Dr. Potter's Gompmd of Hwmmv Anatomy^ pp. 49, 50. 
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list (§ 88) denotes the whole (roughly rectangular) portion of 
the foot and hand, as shown in Figs. 6 and 7, exclusive of the 
phalanges. That is to say, it signifies the metatarsus (Ma), 
tarsus {kmca\ and malleoli {gulpha) of the foot, and similarly 
the metacarpus {tala)^ carpus {hurea)^ and styloid processes 
{mmiihandJia) of the hand. 


§ 49. Bases or Clusters 

1. Pchii-pdcla--8aldk-ddfmpm^^ base (prop) of the long bones 
of the hand and foot ; or simply dlidna or pratistM^ base ; or 
kurca^ cluster (of bones). The first-mentioned term oeeui's in the 
lists of Charaka (§ 4) and Bheda (§ 12) ; the second and third in 
the lists (non-medical) of Yajnavalkya (§ 16) and the Atharva 
Veda (§ 43) respectively; the fourth in the list of Susruta. 
See Figs. 6 and 7. 

2. Atreya, whose system is reported by Charaka and Bheda, 
appears to have held the opinion that the long bones (metacarpals 
and metatarsals) were fixed in one bone as their common base. 
He may have known that this base (the carpus, or tarsus) was 
really composed of a cluster of small bones, but the term adhi- 
^tlidm [ot Btlidnd) which he chose as its name, rather suggests 
that he thought it to be a single undivided bone. Actual 
examination of « prepared skeleton, such as Susruta certainly 
practised (§ 45), would, of course, have set him right; but it may 
be doubted whether he ever went beyond a superficial examination 
of a dead body. 

8. Susruta’s use of the term kwm^ cluster, which he substitutes 
for adlmtlidna^ base, is by itself sufficient to show that he was 
aware of the true nature of the ‘base’, as being made up of 
a cluster of small bones. It is not improbable that he knew 
even the exact number of the small bones which constitute each 
cluster (eight in the cai’pus and seven in the tarsus), but, so far 
as I know, there is no passage in his Compendium which 
definitely proves it. Rather inconsistently, but probably in 
deference to the older view, he continued, for the purpose of his 
list, to count his ‘ cluster ’ as one bone. But of course, properly 
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interpreted, this only means that he counted the / cluster’ as 
a composite bone, or rather as a set of bones. 

4. The identitj^ of the organ which Susrata calls kurca^ cluster, 
may also be inferred from a passage in which he describes 
its position in the limb. In the sixth chapter of the Anatomical 
Section [Sdrira SfJidna), explaining his doctrine of the ‘vital 
spots ’ {marrdan)^ he says : 

‘ Between the great toe and the toe next to it, there lies the 
vital spot called kdpm. Upwards of this ksqyra, both ways 
(i.e. exteriorly and interiorly), there lies the vital spot called 
kurea! (Original Text in § 97, cl. 1.) 

Referring to Fig, 7, it will be seen that Siisruta’s kurca^ or 
cluster (of bones), lies on the exterior and interior sides of the 
foot, beyond the great and second toes. As a matter of fact, 
the se%"en bones of the tarsal cluster are in modern Anatomy 
considered as ® placed in two rows, side by side, two bones in 
the external row, five in the internal, as follows: externally, 
os calcis (No. 1), and cuboid (No. 4) ; internally, astragalus 
(No. 2), scaphoid or navicular (No. 3), and the three cuneiform 
(Nos. 5, 6, 7).^ Mutatu mutandis these remarks apply also to 
the carpal cluster. The eight bones of that cluster are now 
usually considered as ‘ placed in two rows, one in front of the 
other, with four bones in each row’.^ But they may also be 
considered as placed (Fig. 6) in two rows, side by side, four bones 
externally (Nos. 3, 4, 5, 6, unciform, pisiform; cuneiform, os 
magnum) ; and four internally (Nos. 1, 2, 7, 8, scaphoid, semilunar, 
trapezoid, trapezium). 

5. The only difficulty about Susruta’s kurea^ or cluster, arises 
from the fact that the Traditional Recension of his statement 
on the skeleton (§ 27) ascribes to him, by implication, the 
doctrine that there are eight kurea, or clusters, in the four 
extremities, two in either hand and two in either foot. It has 
been shown, however, in § 31, that this is a complete error, 
foisted into the system of Susrata, in all probability, from 
the system of Vagbhata I (§ 37, also pp. 99, 103), The true 
doctrine of Susruta, stated by himself in explicit terms (§ 31), 

^ See Dr. Potter's Gomjpend of Htiman Anatomy, pp. 48 and 53. 
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knows only four hmca^ or clusters, one in either hand, i. e. the 
carpus, and one in either foot, i. e. the tarsus. 

6. It might be thought that Vagbhata I derived his doctrine 
that there are eight kurca^ two in either hand and two in either 
foot, from the circumstance, above referred to, that the small 
bones of the carpi and tarsi are placed in two rows. One would 
thus obtain eight rows of small bones, two in either hand and 
two in either foot; and it might be thought that Vagbhata I 
wanted to express that circumstance by his count of eight kurea, 
or rows. In support of this view it might be said that 
Vagbhata I also counts four gtilp/ia, or ankle-bones, as well as 
four manilandha^ or wrist-bones (§ 37). Seeing that there are 
actually two malleoli (or ankle-bones) in either leg, and two 
styloid processes (or wrist-bones) in either forearm, it seems 
a very plausible conclusion that Vagbhata I was really thinking 
of the four malleoli and four styloid processes when in his list 
of bones he enumerates four gulpJia and four manihanclka ; and 
similarly that he was thinking of the eight rows of small bones 
in the two carpi and tarsi, when he counted eight kurca. But 
such a view would credit Vagbhata I with more consistency 
and more accurate knowledge of anatomy than he really 
possessed. How little of both qualities his statement on the 
skeleton exhibits has been already shown in § 38. A striking 
proof of his imperfect knowledge of the skeleton is the 
circumstance that in his list (§ 37) he enumerates both adlii- 
^tJidna and kiirca as two distinct kinds of bone. By the former 
he understood the carpus and tarsus. This is clear from the 
term praiihandkaka, or interloeker, by which he calls them. 
He says : ' There are five long bones, and one bone interlocking 
them’ (Original Text in § 93). This shows that (whatever 
Atreya-Charaka’s view of the real nature of adlmtJidna may have 
been) Vagbhata I took it to be a single undivided bone, on which 
the five long bones articulated. But as he had thus provided 
for the carpus and tarsus, it is difficult to understand what he 
could have imagined the additional kurca to be. Seeing that all 
actually existing bones (Figs. 6 and 7), phalanges, metacarpus 
(or metatarsus), carpus (or tarsus), and styloid processes (or 
malleoli) were already covered by the terms angnli, ialcikd, 
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^ratihanclhaka {pt and mmMancUia {oic there 

was BO bone left to be named Mrca, It may be doubted whether 
Vagbhata I had any idea as to what the Susrutiyan t^xm km*ca 
meant. He certainly failed to see that it signified the equivalent 
of the Charakiyan term adJmtIima\ and his anatomical knowledge 
was too imperfect to prevent that failure. It thus came to pass 
thaV dominated by his desire of combining the two systems 
of Susruta and Charakaj he not only superfluously counted the 
Mrca^ hj the side of his praiihmidliaka (Charaka’s aclhi§fJid?ia), 
but actually duplicated its numbers, counting eight kurca instead 
of four. 

7, In connexion with the cluster of bones {kurea) it may 
be well to discuss the case of a bone which is not especially 
enumerated in the list of Susruta, but which he mentions in the 
sixth chapter of his Anatomical Section {Sdnra SUma), in 
discussing the ‘ vital spots ’ (marman). It is there named by 
him Mrea-^kaSi or head of the cluster, that is, head-bone within 
the cluster. He defines its position as follows : 

‘Below the ankle-joint, but not on both sides, there lies what 
is called the head of the cluster/ (Original Text in § 97, cl. 1.) 

By referring to Fig. 7, it will be seen at once that the bone 
here described as the head of the cluster is the astragalus (No. 2). 
It forms the lower part of the ankle-joint, and lies below the 
distal ends of the tibia and fibula with both of which it 
articulates. In the list of Susruta (§ 27) it is not specially 
enumerated, because, of course, it is included in the cluster 
{huTcd) of which it merely forms the head-bone. But in his 
chapter on the ‘ vital spots ’ it had to be mentioned sepa- 
rately by the side of the cluster, on account of its being the 
location of a particularly dangerous spot, in addition to another 
dangerous spot located in the remainder of the cluster (Nos. 3, 4, 
5, 6). The astragalus (No. 2) and the os ealcis (No. 1) are the 
two largest bones of the tarsal clusterj and Susruta distinguishes 
them by the names ‘ head of the cluster ’ {kurca-‘m'ai) and ‘ heel ’ 
(pdrmi) respectively. That fact definitely proves that he was 
aware of the real nature of the tarsus as being composed of 
a cluster (Mrea) of bones. Atreya-Charaka, on the other hand, 
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knew nothing of a head of the cluster, and his heel (pdrmi), 
as we shall see in the next paragraph, is merely the projecting 
tiiherosity of the os calcis. With him both the astragalus and 
the os ealcis are included in his acllmtjima^ or base, and there 
is nothing to prove definitely that he knew anything of the real 
composite nature of the organ which he called adkutMm. 

8. It should be mentioned that Su^riita teaches the existence 
of four kv/rca-iirasy or heads of clusters. He says : 

' There are two ankles, two wrists, and two pairs of cluster- 
heads. These eight an experienced surgeon should know to be 
vital spots that are apt to cause diseases.* (Original Text in 
§96, cl 6.) 

What Susruta means is, of course, that there is a head-bone 
in each of the four clusters {kHrea)^ that is, in either of the two 
carpi and tarsi. The head-bones of the two tarsi are their 
respective astragali. Those of the two cai-pi w^ould appear to be 
their respective semilunar bones (No. 3 in Fig. 6). Charaka 
(i.e. Atreya), as has been already indicated, does not mention 
the existence of any of these four head-bones. 

§ 50 . The Heel 

Pdrsnij or the heel. See Fig. 7. This term, as used by 
Charaka, denotes the backward and downward projection of the 
os calcis, that is, that portion of it which can be superficially 
seen and felt, and is popularly known as the heel. Accordingly, 
in Atreya*s statement of the skeleton, as reported by Charaka 
and Bheda- (§§ 4, 13), the number of heels is rightly said to be 
two. In the list of Vagbhata I (§ 37), rather grotesquely a heel 
is ascribed to each of the four extremities, two in the feet and 
two in the hands, giving a total of *four heels. The reason of 
this incongruous conception has been explained in § 33. It 
arose from a false construction of Susruta’s direction regarding 
the method of counting the bones of the four extremities, and it 
actually succeeded, probably on the authority of Vagbhata I 
himself, in being received into the Traditional Eeeension of 
Susruta*s statement on the skeleton (§ 37), There can hardly 
be any doubt that the statement of Susruta, in its original and 
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fo tangkt bo more tkaB two heels. From the 
genei*al tenor of it, it is evident that Susrata knew the true 
natnre of the tarsus ; namely, that it is a cluster {Mrca) of small 
hones. The two largest of these small bones he distinguished 
by special names ; namely, the astralagus (No. 2) by kurea-Bims, 
or head of the cluster (§ 49), and the os calcis (No. 2), hj pdrmi, 
or heel. In his detailed list of the bones (§ 27) he did not 
enumerate the ‘head of the cluster ’ separately ; for of course it 
was implicitly included in the term ‘cluster ’ But the 

heel {pdr§ni) h.o counted separately, either as a concession to the 
older system of Atreya, and to popular usage, or, perhaps on the 
whole more probably, because he did not consider the os calcis as 
constituting one of the component bones of the cluster {kmca). 
In all probability Susruta’s real view of the lower portion of the 
lower extremity (the portion shown in Fig. 7) was that it was 
formed by five constituents : 1, phalanges {ahguli ) ; 2, metatarsals 
{tala or ialakd ) ; 3, tarsal cluster (kurca) of six small bones 
(Nos. 2-7 ; 4, ankles {gulpha)\ and 5, os calcis or heel-bone 
No. 1). The view of Atreya-Charaka differed from the 
view of Susruta only in considering the tarsus to consist, not of 
a cluster of bones, but of a single, undivided supporting bone 
{adhiBtMm)f which included the body of the os calcis, but 
excluded its posterior downward projection, the latter being 
counted separately and named pdrsni. In § 65 it will be shown 
that there exists a similar difference of opinion with respect to 
the term Ita7m between Susruta and Atreya- Charaba. The 
former uses it as denoting the whole lower jaw-bone (inferior 
maxillary), while with Atreya it denotes its (roughly) triangular 
‘mental protuberance,' popularly known as the chin (Pig. 31). 

§ 51. Forearm and Leg 

Aratni or prahdJiu^ forearm, and jangha^ leg- The term 
g^rahdlm occurs only in certain manuscripts of the Vishnu 
Smriti (see § 84). In all the three statements, of Atreya (that 
is, Charaka and Bheda, §§ 4, 12), Susruta (§ 27), and V%bhata I, 
(§ 37) these two organs are correctly described as consisting of 
two bones each — viz. the radius and ulna in the forearm, and 
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the tibia and fibula in the leg. In the Atharva Veda (verse 3 in 
§ 43) the figure made by the two bones of the leg is appropriately 
described as ‘a four-sided frame having its ends firmly knit 
together’; and this description of course is intended also to 
apply to the bones of the forearm. See Figs. 8 and 9. 



Fig. 8. Fig. 9. 


Forearm, AratnL 


a. Radius. 

L Ulna. 

c, €. Styloid processes, Manika. 
d. Olecranon process, Kapdlikd. 


Leg, Jangha, 

ct. Tibia. 

6. Fibula. 

Cf c. Malleoli, Gnlpha, 


§ 52. Ankles and Wrists 


Manika or manihandha^ wrist-bone, and gulpka^ ankle-bone. 
See Figs. 6 and 7. In literary Sanskrit these terms denote the 
wrist-joint and ankle-joint respectively ; but as anatomical ternas 
they signify more precisely the wrist-bones and ankle-bones, that 
is, the distal processes of the two bones of the forearm and leg 
which arj^jkdO'SSi respectively as the styloid processes and the 
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malleoli. By the ancient Indian anatomists, according to their 
peculiar method (§ 44^ cL 3), they are reckoned as separate hones ; 
but while Atreya counts them all singly, and thus in the list, 
reported by Charaka (§7), enumerates four wrist-hones and four 
ankle-hones, Sosruta counts them by pairs, and thus in his list 
(§34), has only two wrist-hones and two ankle-hones, one in 
each forearm, and one in each leg. The Traditional Recension, 
of the list of Charaka (§ 4), it is true, counts only two wrist-hones ; 
hut it has been shown in §§ 6 and 25 (p. 67) that the original and 
genuine list (§ 7) must have contained four wrist-hones. On the 
other hand, the Traditional Recension of Su&'uta’s list (§ 27) 
gives four wrist-bones and four ankle-hones. This, as shown in 
§§ 31, 41, is also an error, due to the influence of Vaghhata I 
(§ 37), who, in pursuance of his aim of combining and harmonizing 
the two systems of Charaka and Susruta, adopted Charaka’s way 
of counting the wrist-hones and ankle-hones. 

2. The truth regarding the way in which Susruta contem- 
plated the styloid processes and malleoli is clearly brought out 
by the term valaya^ wristlet or anklet, which he applies to them 
(§ 30). It is obvious from this comparison that he looked upon 
each pair of styloid processes and malleoli as forming but a 
single composite bone encircling the lower part of the forearm, 
or leg, like a wristlet, or anklet (see Fig. 2, p. 80). It must be 
admitted that this is a rather fanciful way of treating those 
organs. At the same time, it is quite consistent with Susruta's 
methods ; he treats the carpus and tarsus in exactly the same 
way. For him both are single, composite bones, or clusters 
{hwea) as he calls them (§ 49). For the purpose of enumeration 
in the list of bones, the clusters, though consisting of a number 
of small bones, are reckoned each as a single bone, or — it would 
be better to say-— as a single system of bones. Similarly, the 
pairs of styloid processes and malleoli are counted, in the list, 
each as a single bone, or rather as a single system of bones. 


f 53. Elbow-pan and Knee-cap 



1. Kapdlikd or hurpara^eVoow-^m.^ 2 bTk&jdnu oxjdnuJca^^n^c 
There can be no doubt regarding the 
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refer. They are the olecranon process of the elbow, and the patella 
of the knee. The former, which ‘ in its function and strnetnre 
resembles the patella’,^ is not a separate bone, but a process of 
the ulna (Fig. 8), But by the ancient Indian anatomists, 
according to their usual practice (§ 44), it is counted as a separate 
bone. They follow herein our own popular usage which speaks 
of it as the ‘ funny bone ’ or ‘ crazy bone 

2. The term Mrpam is peculiar to Susruta, who expressly 
defines it as denoting the homologue oijdn%%h.Q knee-cap (p. 72), 
and who may, therefore, have been the first to use it as a denota- 
tion of the olecranon process. The term hapdlikd is peculiar to 
Atreya (Charaka and Bheda). It means, literally, a small shallow 
dish, and is therefore identical in meaning with patella, the Latin 
name of the knee-cap. It well describes 
the appearance of the olecranon process, 
which presents, in the ventral view, 
a concave surface, the so-called great, 
sigmoid cavity (Fig. 8). Accordingly, 
in this treatise, it has been rendered by 
‘ elbow-pan 

3. The term hajpola^ for the elbow- 
pan, which is found in the Non- 
medical Version (§ 16), is undoubtedly, 
as has been explained in § 19, el. 4, 
an ancient misreading for hapdla^ pan, 
of which is a diminutive. By 

way of corroboration it may be mentioned that the Smaller 
Petersburg Dictionary quotes the form hapolaka as a mis- 
reading for kapdlaha^ pan. The antiquity of the misreading 
may be seen from the fact that ancient Sanskrit dictionaries 
mention kap)ol% with the meaning knee-cap. The true form, of 
course, is kapdli^ a feminine diminutive of kapdla^ meaning a 
small pan, or any small pan-like bone, such as the knee-cap or 
elbow-pan. Similarly, kapdla itself is used to denote the larger 
pan-shaped bones of the cranium (§ 63). 

4. The Atharva Vedie list (§ 43) has the two synonymous 

^ Dr. Potter^s Compend of Human Anatomy ^ p. 47. 



Fig. 10. 

The Patella, Jdmi* 
From the back, showing 
interior concave surface. 
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ieims Jdnu mtMvat. The latter literally means ‘ the organ 

(knee) which possesses a bone (patella) V thus, like jdnn^ 
comes to denote specifically the knee-cap. 

§ 54. Arms and Thighs 

Bdhi, arm, and Uru, thigh. These two terms are employed by 
Snsrata (§ 37) and Vagbhata I (§ 37). Charaka uses the fuller 
terms hdJm^nalaha^ reed-like or hollow bone of the arm, and 
nalaha^ reed-like, or hollow bone of the thigh (§ 4). All three 
correctly ascribe to either organ a cylindrical bone, the humerus 
and the femur respectively, with a hollow shaft, the so-called 
medullary cavity. See Pigs. 4 and 5, 

B. The Trunk 

\ 55. The Clavicle or Collar-hone 

1. Ahmha or ahm, also am^a or aimaka^ clavicle or collar-bone 
(Pig. 11). All three writers, Atreya-Charaka, Susruta, and Vag- 
bhata I, in their lists (§§ 4, 37, 37), correctly state the number 
of these bones to be two. 



Fio. 11. 


The Right Clavicle, Aksaka. 

a* Shaft. 
h. Sternal end. 
c. Acromial end, 

3. The first-named term, ak§aka^ is strictly technical 
denotation of the collar-bone. It is uniformly explained by 
the commentators to have that meaning. Thus Pallana^, in 
his commentary on the thirty-fourth and forty-eighth verses of 
the third chapter of the Therapeutical Section {Cihitdta Sthdiia) 
of the Compendium of Susruta, explains it by saying : * The 
akmha is located above the shoulder-joint/ and again, ® The 



Fig. 12. 


clavicle lies exactly above the shoulder-joint, and its internal 
below the throat, while the whole clavicle runs^ like a peg, 
from the throat to the shoulder-joint, 

shorter form ahm^ the term occurs only in the 
Version of the system of Atreya (§ 16),^ where^ 
stated in § 20, cl. 4^ it is wrongly explained by the 


^ It also occurs in S'atwj^tha Br almanac see Monier Williams’s 

Dictionary, 2nd ed. 
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is the part above the shoulder-joint ’ (Original Texts in § 97, cl. 2), 
Similarly Gangadhar, in his commentary on Charaka s skeletal 
statement, says: ‘The two ahaJca are the two shoulder-bones 
{mmaka) which lie below the throat ’ (Original Text in § 97, cl. 2). 
But the matter is clinched by Chabrapanidatta, who (§ 11, 
p. 86) very aptly likens the two ahaka to two kllaka or ‘ pegs 
that run athwart the anterior part of the trunk \ Eeferring to 
Figures 4 and 12, it will be seen that the external end of the 


Diagram of Right Half of Shoulder-girdle. 


Ventral view showing— Clavicle, AJcsaha^ above. 

Scapula, Amsa-phalaka^ below (shaded), 
with a. Coracoid process. 

b. Acromion process, Amsa-kuta, 

Cs Glenoid cavity, Amsa-pUha. 
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commentators of the Law-book of Yajnavalkya to signify ^ a bone 
on the edge of the eye ’, oivVa bone between the eye and the ear/ 
And this nniotelligent goess at the meaning of aha was copied 
from them by Nanda Pandita, in his Commentary on the 
Institutes of Vishnu, where he says that the term means ‘the 
part below the temples, between the ear and the eye\^ In 
medical works the term never occurs with that meaning. The 
only other way in which I have noticed it used in a medical 
work is as a synonym of inclriya^ or organ of sense. With this 
meaning it occurs not unfrequently in the Compendium of 
Vagbhata II (e.g. SMra Sthdna^ chap. I, verse 33 ; X. 2; 
XII. 17 ; ^dnra Sthdm^ III. 5), where the commentator ex- 
pressly says that ‘the organs of sense are called ’ [ahdni 
indriyd^i ucyante). It may be noted, however, that Vagbhata I, 
in his Summary, in the corresponding passages never uses the 
term akm^ but always indriya {Sutra Stkdna^ chap. XIX, vol. I, 
p. 96, 1. 21 ; XIX, p. 106, 1, 16 j Sdrlra St/idna, chap. V, p. 220, 
1. 8).2 

4. As to a^hsa, it is properly an indefinite term, denoting the 
shoulder-girdle generally. But in the Compendium of Susruta 
it is frequently used as a synonym oi ahaka to denote the 
collar-bone, as distinguished from amsa-phalaka^ which denotes 
the shoulder-blade or scapula. This usage is explicitly explained 
in a passage in the sixth chapter of the Anatomical Section 
{Sdrtra Stlmia)^ where Susruta defines the names and positions 
of those two parts of the shoulder-girdle. He says: 

‘ In the upper part of the back, and on both sides of the 
vertebral column, there lie what are called the shoulder-blades 
{amm'-phalaha\ being of triangular form {trika-mmhaddka), Be- 

/ Curiously enough, in the exact position indicated by Nanda 
Eandita, there is a small elongated bone, called the Zygomatic Process 
(see Figs. 211, 239, on pp. 184, 204, of Dr. Gerrishs Textbook of 
Anatomy, 2nd ed., 1903). But, even granting the improbable 
assumption that this process was known to the legal commentators, 
the explanation is out of place, because aksa is enumerated, not 
among the bones of the head, but among those of the trunk. 

® It is this meaning of ate, which appears to have suggested to 
Apararka the intei'pretation oi ak§a-tdtusaha, as ‘edge of the.eyo', 
see p. 55, footnote 1. 
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tween the head of the arms and the neck there lie what are 
called the collar-bones {amm\ connecting the shonlder-seat {amsa^^ 
pltlia^ ie. the glenoid cavity) ^ with the nape of the neck. 
(Original Text in § 97, cl. 3.) 

In another passage in the same sixth chapter, in which 
Siisruta describes the forty-fonr ‘vital spots which cause 
weakness’ [mihalya^hamni marmmi), he enumerates (Original 
Text in § 97, el. 4) among their nnmber the two ama oy collar- 
bones, and the two amm-jylialaha or shonldei-blades. Excep- 
tionally, it would seem that Susruta employed the term amm 
also to denote the shoulder-blade. Thus in the passage, quoted 
in § 30, in which he divides the bones of the skeleton in five 
classes, according to their shapes, he places the bones which he 
there calls amm among the pan-shaped ones. It is obvious from 
this very classification that by the term wmaa Susruta can there 
mean no other than the shoulder-blades, for these, as a fact, are 
pan-shaped, broad, and flat bones, while the collar-bones are short, 
cylindrical bones which belong to the class described by Susruta 
as nalaJca^ or reed-like. In another passage of the fifth chapter, 
in which Susruta enumerates the muscles {pe^n) of the body, he 
says that ‘ there are seven muscles round about the collai’-bone 
(ahaka) and shoulder-blade (amm^ Original Text in § 97, el. 4), 
Here again it is obvious that by the term amsa Susruta cannot 
mean the collar-bones, which are already indicated by the term 
akrnka. The term amm, therefore, can only refer to the shoulder- 
blades. It is possible that Susruta might have used the term 
amm, which in the ordinary Sanskrit is only a general name for 
the shoulder, indiflerently to denote sometimes the collar-bones, 
and at other times the shoulder-blades. But such a practice is 
obviously very inconvenient, and it is not at all probable that 
Susruta was guilty of it. It is far more probable that the 
traditional text of the passages in which Susruta is made to use 
the term amsa to denote the shoulder-blades is corrupt ; and that 
in every such ease, instead of a7hsa we should read afnm-ja, 

^ This is not quite correct. The clavicle does not connect with the 
glenoid cavity {amsa-piiha), but with the acromion process {amsa- 
huta). Possibly the traditional reading of Susruta's text is at 
fault. 
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® spTOEg from The latter term quite properly 

describes the shoulder-blades as springing from the shoulder 
(Fig. 12). It has already been explained in § 29 that the term 
samjna, ‘ so-called,’ which is so unaccountably found in the 
Traditional Recension of Susruta’s list of the skeletal bones^ 
suggests itself to be a corruption of the term aifimja, caused by 
copyists unfamiliar with skeletal anatomy and its terms. It 
may be suggested that probably in the two passages above 
referred to we should also read ammja instead of ama} It 
would thus appear that Susruta employs the following pairs of 
terms : (1) akmha to denote the collar-bones ; (2) amsa-^ 

pJialaha amm-j a ^ to denote the shoulder-blades; the last- 

mentioned term amsa-ja being misunderstood by copyists and 
changed either into samjha or simply into amm. 

5. In this connexion it may be useful to identify two other 
terms occasionally used by Susruta, namely amsa-^Mta and amm* 
pitlia. The former occurs in a passage of the sixth chapter of the 
Anatomical Section {Sdnra Sthma)^ m which Sufruta describes 
two ‘vital spots’ (marman) of the body (see the Oiiginal Text 
in § 97, cl* 5), called by him apaldpa the upper 

attachment of the coraco-braehialis muscle : see Figs. 295, 303, 
304, in Dr. Gemsh’s Teoothooh Anatomy, 2nd. ed., pp. 274 and 
277). These two vital spots (one, of course, on either side 
of the body) he says are situated ‘ below the two summits of the 
shoulder ’ (amm-kuta). The ‘ two summits of the shoulder ’ 
(Fig. 22), are the two acromion processes of the right and 
left scapula, below which the caraco-brachialis attachment 
is situated. The amm-plijia, lit. shoulder-seat, is mentioned 
in a passage in the fifth chapter of the Anatomical Section 
(Original Text on § 97, cL 6), in which Susruta describes eight 
kinds of differently shaped joints.^ There two joints are described 
as being mmuclga, that is shaped like a round casket {samudga), 

^ It may be useful to collect the passages in question. They are 

(1) in the Number-list (§ 29), for aksahorsamjne read aksah-mnsaje i 

(2) in tbe Class-list (§30), for amsa read amsaja ; (3) in the list of 
muscles, for aksak-amsau lesid aksak-dmsajau* 

^ Another mention occurs in the passage on amsa, quoted earlier 
in this paragraph. 
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These are the shoulder-joint and the hip-joint. The fortner is 
called amsa-jntha^ or shoulder-seat, and indicates the glenoid 
cavity, into which the head of the humerus is inserted (Fig. 13). 
The latter is described as being formed of the anal hone {guday 
coccyx), pubic bone {hliaga^ pubic arch), and hip-bone [nitamba^ 
ilium and ischium), and indicates the acetabulum or cotyloid 
cavity, in which the head of the femur is lodged ^ (Fig. 20). 

6. The longer form anuaka occurs, e. g. in the passage above 
quoted from the Commentary of Gangadhar. It is a derivative of 
amsa^ shoulder, and means shoulder-bone, that is, collar-bone. 
A similar formation is that of mnkhakay temporal bone, from 
Mikha^ temple (§ 64), and pdrivakay rib, from pdrha^ side (§ 57), 

^ 56. The Shoulder-blade or Scapula 

1. Amsa-p7ialakay?i.iikt bone of the shoulder, amm-ja or mhsa^ 

mmudblima^ (bone) springing from the shoulder. All three terms 
are employed to denote the shoulder-blade or scapula, but the 
first-named, amsa-phalaka, is the term which is commonly used 
by Atreya-Charaka, Susruta, and Vagbhata I. The term aihsa-j^ 
is conjectural and only occurs in the Compendium of Susruta 
(§§ S5)* The term amm-^mmitdhham is found only in the Non- 

medical Version of Atreya’s statement on the skeleton, and is 
probably a synonymous variation of the Susrutiyan term am%ad(^ 
(§§ 16, 17, 21). The Atharva Veda has the peculiar term 

(9^(35 to denote the shoulder-blade (§ 43, cl. 6). 

2. All three lists of Atreya-Charaka (Bheda), Susruta, and 
Vagbhata I, correctly state the number of shoulder-blades to be 
two; but there is a dilffieulty attending them which requires 
a word of explanation. The shoulder-girdle (Fig. 12) comprises 
two bones, and no more. These are the scapula or shoulder-blade, 
and the clavicle or collar-bone. Examining the traditional lists 
of Atreya-Charaka, Sulruta, and Vagbhata I, we find a curious 

^ As a fact, the acetabulum is formed by the union of three 
bones, the ilium, ischium, and os pubis. The anal bone or coccyx 
does not enter into its formation, and should he omitted. The 
Susrutiyan text is probably corrupt, as the confused manuscript 
readings indicate: see § 97, cl. 6. 
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state of things. Charaka apparently enumerates three hones 
(§ 4)— amM, shoulder, amaa-pkalaia, shoulder-blade, and ahmha^ 
collar-bone. Yagbhata I has the same threefold enumeration 
(§ 37). On the other hand, Snsruta appears to enumerate only 
a single bone, namely ahaka, or the collar-bone (§ 27). As 
regards Charaka, it has been shown in § 6 that the separate 
mention of amsa^ shoulder, is an early error of the manuscript 
text caused by an inadvertent repetition, by some scribe, of the 
word amsa inherent in amm-jplialaka. In reality, therefore, the 
genuine list of Charaka (§ 7) knows only two bones as com- 
prised in the shoulder, viz. akmka^ clavicle, and amm’^phalaka^ 
scapula. It is different with the list of Vagbhata I. That list 
deliberately enumerates the shoulder-peak as a third bone by the 
side of the shoulder-blade and the collar-bone ; for otherwise 
(see § 37) its total of 120 bones does not work out correctly. 
This, however, is only one of the numerous incongruities and 
blunders of the list of Vagbhata I ; and how he came to be 
betrayed into committing it has been explained in § 39, 
cL 4. 

3. As regards Susruta, it has been shown in §§ 29, 30, 56, 
that the omission of the shoulder-blades from his list is a 
textual error, due in all probability to an ancient misreading 
(or false emendation), by some ignorant scribe who wrote 
mmjm, so-called, for mhsaja, shoulder-blade ; and that, as a 
matter of fact, Susruta explicitly mentions the shoulder-blade 
as one of those bones which he classifies as pan-shaped (kapdla). 
In reality, therefore, the genuine list of Susrnta (§ 34) enumerates 
both bones which constitute the shoulder-girdle, the clavicle 
as well as the scapula. His explicit statement regarding the 
existence of the two bones, together with other evidence on the 
subject, has already been quoted in the preceding paragraph. 
An additional piece of evidence, however, may here be adduced. 
In the sixth chapter of his Anatomical Section 0dnra SiJidna)^ 
in which Susruta enumerates the so-called ^ vital spots’ 
in the body, he says that ‘ there are eight such places 
in the bones and among these eight bones he enumerates the 
am%a-fhalaha^ or shoulder-blades (Original Text in § 97, 
cl 4), 
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4. The scapula is a large, flat, triangular houe (Pig. 13). 
That the ancient Indian anatomists knew it to be a large, flat 
bone is shown by the fact of their calling it pJialaha, ^}xi(i]i word 
means a board or slab. But it is Susruta alone who also notes 
its triangular shape* In the passage quoted in the preceding 
paragraph he particularly describes it as triJca-sambadclka^ trebly 
bounded, that is, as being of a triangular form. For the same 
reason of its triangular shape the sacrum likewise is called 


a 



Fm. 13. 


Left Scapula, Amsa-phalaka. Posterior View. 

Showing — a. Acromion process, Amsa-kuta, 

6.; Coracoid process, 
c. Glenoid cavity f Amsa-^iiha. 

triha : see § 60* In this connexion Dallana^s explanation of 
the Susrutiyan phrase triha-mmhacldlia^ triangular in form, is 
significant as showing the decay of anatomical knowledge sub- 
sequent to the time of Susruta. He says : ‘ The place where the 
two collar-bones connect with the neck, that place is meant by the 
term trilca^ ^ This place, as may be seen by referring to Fig. 4, 

* This explanation is also quoted in the Blima Prakdia (Jiv. ed., 
p. 60). Ill the Bengali commentary, appended to the edition of that 
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has no apparent coBnexion with the scapula, and its mention in 
a description of the latter bone, accordingly, is quite out of place. 
The explanation of JDallana, however, would appear to be a 
tradition of considerable antiquity. For its incongruity would 
seem to have induced Vagbhata I to change the text of Susriita’s 
description of the scapula. In the seventh chapter of the 
Anatomical Section of his Summary, quoting Susruta's descrip- 
tion, Vagbhata I replaces the Susrutiyan phrase trika-mmhaddka^ 
trebly bounded or triangular, by the phrase hdhmmla^mmhuclclha^ 
joined to the root of the arm, i. e. to the head of the humerus. 
Here we see that Vagbhata I replaces the incongruous ex- 
pression ^junction of the collar-bone with the neck’ by the 
phmse * junction with the head of the humerus Though this 
alteration doubtlessly now states a correct fact — the junction of 
the scapula with the head of the humerus in the glenoid cavity 
—it entirely abandons Susruta’s striking description of the 
triangular shape of the scapula, apparently because Vagbhata I 
also did not know what to make of the Susrutiyan term trika, 

^ 57. The Thorax : Sternum and Ribs 

3. Urm ox vaksas^ breast, chest ; par ha ^ region of the ribs; 
pirhaka ox parSuka, rib. The organs denoted by these terms, which 
are common to all three writers, Atreya-Charaka, Susruta, and 
Vagbhata I, form three sides of the thoracic cage {panjara)^ the 
fourth side being formed by the pr^tha, or back. The four sides 
of the thoracic cage are made up thus : the back by the thoracic 
vertebrae, which are included in the term prstlia^ back (§ 58); 
the two sides by the ribs, denoted by the term pdrhaka or parhka 
(§ 57), and the front, by the sternum and costal cartilages, which 
are jointly denoted by the term liras ox mksas^ breast. 

3. Eegarding the number of bones of the front of the thorax, 
that is, the breast {uras\ the lists differ very considerably. 
Charaka’s list (§ 4) counts fourteen, while the traditional 

work by Debendranath and Upendranath SenguxDta, p. 597, the place 
in question is explained as ^ the most depressed spot of the vertebral 
column, well known under the name trika' (merudatter sarva-nimna 
trika name pTasiddha)\ 
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Recension of Snsruta’s list (§ 27) counts only eight, and the list 
of Vagbhata I (§ 37) agrees with the latter. Again, the Non- 
medical Version of Atreya s list counts not less then seventeen. 
It has already been shown to be very probable that the latter 
number represents the true count of Susruta, and that the num- 
ber eight is properly the count of the list of Vagbhata I, from 
which subsequently it was foisted into the list of Susruta (§§ 33, 
31,40). 



Fig. 14. 


The Thorax. Anterior View. 

Showing — 1-T, a. Costal cartilages, 
l~ie, h. Ribs, Pdrhaka, 

I. Sternum, liras, 

II, Vertebral column, Prsiha-mniia, 

3. The bones of the organs that constitute the sides and back 
of the thoracic cage are satisfactorily accounted for in the next 
two paragraphs. The only bones that remain to be accounted 
for are those of the organs that constitute the front, that is, the 
sternum and the costal cartilages (Figs. 14 and 16), It may, 
therefore, be justly concluded that these must account for the 
numbers mentioned by the Indian anatomists. The cartilages, 
we may remember (§ 30), are reckoned by them as ' tender * 
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boiies. The costal cartilages (1-7, in Fig. 14) form 
the links that connect the sternal end of the shafts of the ribs 
with the sternnin. But only the seven upper ribs (distinguished 
as the ‘ true ^ ribs) are in this way connected. The cartilages of 
the upper three ‘ false ’ ribs (eighth, ninth, tenth) are attached 
to the cartilage of the seventh rib. The remaining two 
ribs (eleventh and twelfth) do not connect at all with the 
sternum, being ‘ floating ’ ribs. It will be seen that these 
facts admit of two ways of counting the number of costal 
cartilages. One may take them to be either seven or eight. We 
have only seven cartilages, if we take those of the seventh, eighth, 
ninth, and tenth ribs which are attached to one another as con- 
stituting but a single cartilage ; or we obtain eight cartilages, 
if we count the cartilage of the seventh rib and the cartilaginous 
attachments thereto of the eighth, ninth, and tenth ribs as two 
distinct cartilages. Applying these alternative views to the 
whole of the cartilages, or ^ tender ’ bones, of the breast, we have 
to count either seven or eight cartilages on either side of the 
sternum, that is, a total of either fourteen or sixteen cartilages, 
or ‘tender’ bones. 

4. Both views are represented in the lists of the ancient Indian 
anatomists. Susruta counts sixteen bones; and these sixteen, 
together with the median bone of the sternum, make up the 
seventeen bones of the uras or breast, which we find in the 
genuine form of his list (§ 34). Charaka, on the other hand, 
counts only fourteen bones (§ 4). The difficulty in his case is 
that apparently he ignores the existence of the sternum: one 
expects that he would count fifteen bones. Considering that the 
sternum is a very prominent bone which even a less experienced 
anatomist would have no difiiculty in feeling under the skin, it 
is inconceivable that Charaka (or rather Atreya, whose system 
Charaka reports) should have failed to recognize it. The proba- 
bility is that Atreya merely omitted to distinguish between 
bone and cartilage, that is, between the hard bone of the sternum 
and the ‘ tender ’ bone of the costal cartilages. To him probably 
the sternum appeared to be merely a continuation of the latter 
which he considered as meeting in the median line of the breast. 
He looked upon the front of the thoracic cage as formed by 
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a series of seven long bones, placed horizontally one above the 
other, and attached to one another in the median line. On the 
homological principle, he divided this series of bars into two 
halves, and thus obtained his total of fourteen bones. 

5. Susruta’s treatment of the bones of the breast marts an 
anatomical advance, inasmuch as he distinguishes the sternum 
from the adjacent costal cartilages, and the cartilaginous attacjh- 
ments of the eighth, ninth, and tenth ribs from the cartilage of 
the seventh rib. Incidentally, moreover, Susruta’s count of 
seventeen bones of the breast has an important chronological 
hearing, inasmuch as the same count is found in the ritual 
Safapatka Bralmana (see §§ 42, 62), the reputed author of which, 
Yajnavalkya, not being a medical expert himself, must have 
obtained his knowledge of the skeleton from the current surgical 
school of his time. Susruta, therefore, must be placed earlier in 
date than the Satapjatha Bfalimam. 

6. It is not quite so easy to recognize a rational ground for 
the number eight of the list of Vagbhata I, The only explana- 
tion that can be suggested is that it arose from an unintelligent 
attempt at combining the doctrines of Atreya-Charaka and 
Susruta. While accepting the former’s theory of a series of bars, 
Vagbhata I added to it an additional eighth bar, in conformity 
with the count of Susruta. At the same time he abandoned the 
homological division into halves, which would have given him 
sixteen bones for the breast. The reason of this abandonment, 
probably, was that the duplication of the number eight (or, for 
that matter, of the number seven) would have interfered with his 
obtaining the requisite total of 360 bones for the whole skeleton 
(§§38,41). 

§ 58. Continuation: the Eibs, and their Appendages 

1. Pdrha^ region of the ribs; breast ; pdrhaM or 

parhka, rib ; dhdlaka, socket ; arhncla, tubercle. The last three 
terms are peculiar to the list of Atreya-Charaka (§ 4), from 
which they are adopted into the list of Vagbhata I (§ 37). 
Susruta uses only the first term, but that he agrees with the 
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theoiy of Atreya-Cliaraka, implied in the use of the other three 
terms, is evident from the fact that both hold the same number 
of bones to constitute thej?mw, or region of the ribs. Accord- 
ing to Atreya-Charaka these bones number seventy-two, while 
according to Susruta they number thirty-six on either side, and 
therefore seventy- two altogether. The term stana occurs in the 
list of the Atharva Veda (§ 43). 

2. Susruta does not explain how this 
number is arrived at, but Charaka states 
that there are twenty- four pdrhaka or 
parmka^ ribs, twenty-four stlidlaka^ mokeis, 
and twentj-iom arhuda, tubercles. And, of 
course, as indicated by Su^ruia’s manner 
of counting, it is to be understood that 
there are twelve of each kind, that is, 
altogether thirty-six, on each side. Each 
rib (Figs. 15, 16, 17) consists^ of a shaft, 
and of a head with neck ; also at the point 
of junction of these two parts there is a 
tubercle which articulates with the trans- 
verse process of the corresponding verte- 
bra ; and this transverse process has a 
facet, or very shallow cavity, for the re- 
ception of the tubercle. It is from this 
facet that the transverse process takes 
its name stAdlaka^ which word means a 
shallow socket. The transverse processes, 
though really a part of the vertebral sys- 
tem, are considered by the ancient Indian 
anatomists a part of the system of ribs by 

reason of their containing the sockets, or facets, for holding the 
ribs. The ^thdlaka is a diminutive of the word dthdla^ 
vessel, cup, or pan, and means a small or shallow cup or pan. 
In anatomical terminology the two words, sthdla and stJidlakay 
mean, respectively, socket for a tooth (§ 68) and shallow socket 
(or facet) for a rib. The name of the tubercle is arbuday and the 

^ See Dr. Potter s Commend of Human Anatomy , p. 38. 



Stlialaka, 


The First and Sixth 
Ribs. 

a. Head ; 

b. Neck 

c. Tubercle, Arbuda, 
e. Shaft, Pdr^vaha, 

/. Extremity of Shaft, 

articulating with costal 
cartilage. 
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name of tlie shaft (including the neck), or rib proper^ is pdfmha 
or pdrh'aka* Each of the three parts, the rib, its tubercle, and 
its corresponding transverse process, as usual with the ancient 
Indian anatomists (§ 44), is counted as a separate bone. It may 
be noted; however, that even admitting the Indian way of 
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Diagram op Transverse Section of Thorax. 

Showing— I. Vertebra, Prsthdsthif with a. Body. 

6, b. Transverse process, Sthalaka, 
c, c. Spinous process, 

II. Rib, with Shaft, 

e,e, Tuherclet Arhuda, 

/,/. Costal cartilage, Uras, 

III. Sternum, Uras. 

counting, there would strictly be only sixty-eight bones (or 
thirty-four on either side), because in reality there exist only ten 
tubercles on either side, the two lowest, or ‘floating', ribs (the 
eleventh and twelfth) having no tubercles. But the Indian 
anatomists, owing to their usual fancy for symmetry (§ 44), count 
twelve tubercles, just as they count fifteen joints in the fingers 
and toes. 
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3. The only Indian writer, who, so far as I know, attempts 
to g‘ive a detailed explanation of the three terms jodrsvaka^ 
stlidlaka^ arhiia, and of their respective numbers, is Nanda 
Pandita. As his explanation dijffers from that above given, it 
becomes necessary to consider its claims to acceptance. It occurs 
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Fig. 17 . 

Thoracic Vertebra, Kikasd. 

A. Lateral View. B. Posterior View* 

a. Body. 6. Spinous process. 

c, c. Transverse processes, Sthdlaka, with d. Facet for tubercle of rib. 

in his commentary on the Institutes of Vishnu, and runs as 
follows : 

There are thirteen ribs (pdrhaka) on either side, which 
aggregate to twenty-six. The tubercles, (arbuda), being the 
bones which connect the ribs with the breast (vaksas), are ten 
on either side, which make twenty. The sockets {sthdlaka)^ 
being the bones which connect them with the back ( prstha)^ are 
thirteen on either side, which make twenty-six. In this way, 
the ribs together with their tubercles and sockets amount to 
seventy-two (i.e. 26 + 20 + 26 = 73). (Original Text in § 85.) 

It is evident that in this explanation the tubercles [arbuda) 
are identified with the costal cartilages which connect the upper 
ten ribs with the sternum (Pig. 16). But the term tubercle, 
arbuda^ would be most inappropriate as applied to the costal 
cartilages. Moreover, the latter do not belong to the ^region 
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of the ribs ’ { pdrha), hnt to the front of the thoracic cage, or the 
breast (uras ) ; see § 57. Further, there are, strictly speaking, not 
ten costal cartilages, but only seven ; for the four lowest connected 
ribs have, between them, only one cartilage. On this last point, 
indeed, theories of counting might differ ; but what is fatal to the 
explanation of Nanda Pandita is the explicit statement in the 
list of Charaka that the numbers of the ribs, sockets, and tubercles 
are equal, there being twenty-four of each kind. Another fatal 
objection is that there are, as a fact, not ‘ thirteen ribs on either 
side but only twelve. A thirteenth rib does occur in excep- 
tional eases ; but twelve is the normal number, and obviously 
that number alone can serve for the count. Moreover, it is most 
improbable that Nanda Pandita had any knowledge of the rare 
occurrence of an exceptional thirteenth rib. In all probability, 
he adopted his count of thirteen ribs from the Sata^atha 
Brdliniam (see § 42, el. 9), which treats the collar-bone as a 
thirteenth rib, not realizing that by doing so he was duplicating 
the collar-bones which are separately enumerated in the list of 
the Institutes of Vishnu under the name aha {ahaka). 

I 59. The Vertehml Column 

1. Prstha, back ; prst/ia^vamm, lit. back-row, i, e. vertebral or 
spinal column ; prsthdstki, back-bone, or prstha^gat-ddhi^ bone 
belonging to the haek, or prsti^ back-hone, all three denoting the 
vertebra. The first two terms are chiefly found in Snsruta ; the 
next two chiefly in Charaka and in the Non-medieal version of 
the Institutes of Vishnu. The last term, pr^p.i (or prsfl)^ which 
properly denotes the transverse process of a vertebra, and 
thence the vertebra itself, is peculiar to the Vedas (§§ 42, 43), 
where it occurs in the plural number to denote the series of 
vertebrae or the vertical column.^ 

" ^ In the Vedas there occur the following farther terms: hlhasa for 
the entire spinal column, or for its ceiwical, or thoracic, portion ; 
anuka or anuhga and hardkara^ for its truncal portion ; anuka^ for 
its thoracic, or lumbar portion, and udara for its lumbar portion ; 
also karukara and kuntdpa for the transverse processes of the vertebra. 
See § 42, cl. 3 and 4 ; also my article on Ancient Indian Medicine ^ in 
the Journal of the Royal AdaAic Society for 1907, pp. 2-10. 
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2. The actual HTimber of the bones of the entire vertebral column ' 
is twenty-six^ consisting* of twenty-four simple and two com- 
posite bones. The former are the true vertebrae, and comprise 
the seven cervical, the twelve thoracic, and the five lumbar 
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Fig. 18 . 

Vertebral Column, Prstha-vamia. 

A. Lateral View. B. Dorsal View. 

I. Cervical, Grivd. IL Thoracic, Anuka* III. Lumbar, Udara, 
IV. Sacrum, Trika. V. Coccyx, Otida, 

vertebrae. The two composite bones are the sacrum or sacral 
bone, and the coccyx or anal (caudal) bone (Fig. 18). Either 
of these consists of five vertebrae fused together, and hence 
known as the false vertebrae. It is to be noted, however, that 
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the first sacral vertebra is of a transitional and partly liinibar 
character, and occasionally remains permanently separate.^ It 
is this fact which appears to have caused Susriita to count six 
lumbar vertebrae. 

3. As regards the cervical vertebrae, they are counted by the 
Indian anatomists separately, as constituents of the neck (§ 61). 
Moreover, in Susruta’s system, the sacral and anal bones also are 



Thoracic Vertebra, Prsthdsthi or Prsti. 

Superior Aspect, 

a. Body. 6,5. Transverse processes, 
c. Spinous process. d,d. Facets for tubercle of ribs. 
e. Arch. 

counted separately as constituents of the pelvis (§ 60). There re- 
main, therefore, only the twelve thoracic and five lumbar vertebrae, 
altogether seventeen, or, if we include the sacral and anal bones, 
nineteen bones to be accounted for. Against these seventeen 
or nineteen bones Susruta counts thirty, and Charaka forty-five. 
In order to appreciate these large numbers correctly, we must 

^ In some quadrupeds, e.g. the gibbon, the normal number of the 
lumbar is six, and of the sacral four. See Dr. Gerrish, Textbook of 
Anatomy^ 2n(i ed., p. 133, Dr. Wiedersheim, Structure of 34. 
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remember tbe peculiar practice of the Indian anatomists to count 
‘ processes ’ as separate bones (§ 44, cl. 1). Eacb vertebra (Eig. 19) 
consists of a ‘ body ’ and an ‘ arch the latter being constituted 
of three particularly prominent ‘ processes viz. the two trans- 
verse processes and the spinous process, Charaka counts these 
four parts, that is, the body and the three processes of the arch, 
as separate bones. On this point, Susruta differs from Charaka ; 
and it constitutes one of the two cardinal points of difference 
between the two systems (for the other, see §§ 65, 66). In the 
view of Susruta, with his more thorough application of the 
principle of homology (§ 28, cl. 2), the body and spinous process, 
both of which lie in the median line of the body, constitute but 
a single bone, while the two transverse processes, being homo- 
loo-ous on the right and left sides of the body, are separate 
bones. Accordingly, while Charaka counts four, Susruta 
counts only three bones to each vertebra. Moreover, with 
regard to the thoracic vertebrae, another point must be remem- 
bered. Their transverse processes were reckoned by the Indian 
anatomists along with the ribs as their stMlaha, or sockets, and 
have been already disposed of in the preceding paragraph. It 
is only the body and spinous process of the thoracic vertebrae 
which are counted by them as ‘bones belonging to the back’ 
(pratha-gat-ddhi). , • ij.i. 

4 The system of Sukuta counts thirty bones, exclusive of the 
vertebrae of the neck (§ 61) and the pelvis (§ 60). This number 
is made up thus : 

12 thoracic vertebrae (excl. transverses) . ; . . ’ 

6 lumbar vertebrae (inch first sacral, and dividing _ 

each into body and two transverses) X 3. . 18 bones 

Total . 30 hones 


In the case of the first sacral vertebra, its two alae (Fig. 20, i i) 
correspond to the two transverse processes of the ordinary 
lumbar vertebra. 

5. The system of Charaka counts forty-five hones. JLnke 
Susruta’s system it excludes the vertebrae of the neck; but, 
unlike it, it includes those of the pelvis (the sacral and anal 
bones). Accordingly its numeration is made up thus : 
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12 tboracic vertebrae (excl. transverses, but separating 

body and spine) X 2 . . . . . 24 bones 

5 lumbar vertebrae (separating body, spine, and two 

transverses) x 4 . . . . » . 20 bones 

1 pelvic bone (incl. sacrum and coccyx) . . . 1 bone 

Total . . . . . . 45 bones 

6, The treatment of the pelvic bones by Susruta and Charaka 
respectively shows the formers advance in anatomical know- 
ledge. That Charaka took the sacrum and coccyx to constitute 
a single bone is shown by the circumstance (infra^ cl. 7) of 
Vagbhata I adopting that count from him. Susruta’s more 
intimate knowledge of the structure of the pelvis is shown not 
only by the fact that he recognized the separate existence of the 
sacrum and coccyx, but also by the fact that he realized the 
peculiar shape of the sacrum as being triangular (§ 60 , cl. 3 ), and 
especially of its first vertebra as resembling that of the fifth 
lumbar, on which account, in fact, he counted the first sacral 
rather as a lumbar vertebra. 

7. The system of Vagbhata I is peculiar. Its aim is to 
combine the systems of Charaka and Susruta (§ 38 ). Following 
the doctrine of the latter, Vagbhata I counts thirty back-bones, 
excluding the sacral and anal bones from the vertebral column, 
and relegating them to the pelvis. But if he had reckoned 
these two as separate bones, he would not have been able to 
secure the required total of 360 bones for the whole skeleton. 
Accordingly, with regard to this count, he adopted the system 
of Charaka, and counted the sacrum and coccyx as constituting 
a single hone. In the system of Vagbhata I, therefore, the term 
trika^ or triangular bone, which he took over from Susruta, 
includes both the sacral and anal hones (§ 60 , cl. 4). 

I 60 . The Pelvis : Hip-hones^ Puhes^ Sacrum^ Coccyx 

1. Sroni^ pelvis, or the pelvic cavity, consisting ol iro^ii-plialaka^ 
or nitamha^ hip-blade ; or hhag'-ddli% pubic hone ; 

trika^ sacrum or sacral bone ; and guda qt coccyx or 

anal (caudal) bone. The term ^roni-pkalaka is peculiar to the 
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list of Charaka (§ 4), while Su^ruta (§ 27) and Vaghhata I (§ 37) 
use the term nitamha. The full form hJiag-mtJii^ bone of the 
pubes, or the pubic arch, is employed in the list of Charaka. 
The shorter form hhaga occurs in the lists of Susruta and 
Vagbhata I. In literary Sanskrit, and in popular usage, the 
word hJiaga has the naiTower meaning of the external female 
sexual organ, the vulva ^ {yoni) ; but in medical usage it has 
a wider meaning, irrespective of sex. There it denotes the 
inferior part, or base, of the trunk, that is, in the male, 
the space between the anus and scrotum, or the perinaeum ; 
in the female, the space occupied by the vulva and the perinaeum. 
When not referring to the trunk as a whole, but to its bony 
constituents, bkaga^ or more accurately bJiag-ddM^ or bone of 
hlmga^ denotes the bone contained in that inferior part, namely, 
the pubic arch, made up by the two ossa pubis and the symphysis 
(Figs. 4, 21), It is quite correctly described by Chakrapanidatta 
(§ 11, cl. 2, p. 36) as ‘ the cross (tiryaJc) bone which binds together 
the haunch-bones (ilium phiB ischium) in front The full form 
gud-dstln, OT bone of the anus, anal (or caudal) bone, occurs in 
the Compendium of Vaghhata II.^ But in the lists of Susruta 
and Vagbhata I the shorter form guda is used. That word 
ordinarily means anus, but of course in the lists, being the 
denotation of a bone, it must signify the anal, or caudal bone, 
that is, the coccyx. 

2. Susruta, in his statement on the skeleton (§ 27), explicitly 
states that the pelvic cavity is constituted of five bones, namely, 
the anal bone {guda)^ the pubic bone {bhaga), the two hip-bones 
{nitamha or 4roni-‘p)Iialaka)^ and the triangular bone {trika^ or 
sacrum). This agrees with the actual constitution of the pelvic 
cavity. For the pelvis includes the coccyx or caudal bone (gudd)^ 

^ It is this circumstance which led to the absurdity, explained in 
§ 9, of the inclusion of the male and female generative organs, 
medhr-dsthi, penis, and hhaga, vulva, by Gangadhar in his recension 
of Charaka’s list of the bones of the skeleton. The usage of literary 
Sanskrit is taught in the great vocabulary, the AmaraJcosa, while the 
medical usage is defined in the medical vocabulary, Edjanighantu ; 
see §97, cl. 7. 

2 e.g. Astdhga Hr day Niddna chap, ix, verse 1, in 

1st ed., vol. i, p. 758. 


the triaBg'ular s^cmm (iri&a), and the two ossa ianominata. 
These last-mentioned bones consist, each of three parts, the 
ilinin, ischium, and os pubis. The Indian anatomists prefer to 
divide the ossa innominata into two parts, namely a posterior 
and an anterior portion. The former, consisting of the ilium 
and ischium, exists in duplicate, one on the right, the other 
on the left side of the skeleton, and is named koni-plalaha (or 
uitamha)^ blade of the pelvis, hip-blade. The latter is formed 
by the prominent pubic arch, and is called hhag-dstld, bone oi 


k 
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Fig. 20. 

Pelvis, Anterior View. 

Showing— a, ct. Ilium pte (below) Ischium, 

6,6. Ischio-pubic arch, Fifapct. 

c. Coccyx, (rWfZa (see Fig. 18). 

d. Fifth lumbar vertebra. 

First sacral or sixth lumbar vertebra. 

/. Sacrum (2nd-5th vertebrae), 2H^u. 

g. Pubic arch, 

h. Ridge between first and second sacral vertebrae. 
if L Alae of first sacral or sixth lumbar vertebra. 

k, k. Acetabulum, Cfuda-bhaga-nitamba, 

the puhes (Figs. 4, 20). As this bone lies in the median line 
of the skeleton it is not subject to duplication by the homo- 
logical principle, but (like the penis and vulva to which it gives 
attachment) it is counted, in the Indian anatomical system, as 
a single bone. In fact, it cori’esponds, in the lower part of the 
body, to the breast-bone or sternum, in the upper part ; and thus 
the ischio-pubic arch ^ 2S, footnote on p. 72), connecting 
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the pubic arch with the ischium, is the homologue of the clavicular 
arch {kaksa-dJiara^ clavicle), conuectiug the sternum with the 
shoulder. The pubic arch, of course, does not really consist 
of a single bone, but is made up of two bones, the ossa pubis, 
which form the two sides of the arch, and which are bound 
at the top of the arch by means of a cartilaginous disk forming 
the symphysis pubis. But it must be remembered that for the 
Indian anatomist cartilage is bone (§ 30), and from his point of 
view he w^as justified in regarding the w^hole arch as composed 
of a single bone. We must also remember that the mode of 
counting the bones of the skeleton is more or less arbitrary 
at all times. Modern anatomy counts the ilium and ischium 
as two separate bones, though, as a matter of fact, they are 
ankylosed in the adult: it does so as a matter of scientific 
convenience, and is justified in doing so by the circumstance 
that they are really separate in early life. Indian anatomists, 
on the other hand, having regard to the adult condition, count 
the ilium and ischium as constituting a single bone. 

3. On the other hand, in the system of Atreya-Charaka, the 
anal {guda) and sacral {trika) bones are not reckoned as parts 
of the pelvis, but as a portion of the vertebral column. In that 
system, indeed, those two bones are considered to constitute but 
a single bone, which is included among the forty-five vertebrae 
(§ 59, cl. 5) without being named separately. This, as has been 
stated (§ 59, cl. 6), is one of the marks of the divergent pelvic 
systems of Susruta and Atreya-Charaka. Susruta seems to have 
been the first to count the sacrum and coccyx separately, and 
thus to recognize the distinction between true and false 
vertebrae. It is also not improbable that he was the first 
particularly to observe the triangular shape of the sacrum, and 
to give it the name trika, ox triangle, which expresses that fact, 
and by which it is now generally known. It should be noted, 
however, that Sosruta's trika is not quite identical wdth the 
sacrum of modern anatomy. He treats the first sacral vertebra 
as belonging to the lumbar region, and as forming a sixth 
lumbar vertebra (§ 59, cl. 2, 4). His sacrum, therefore, comprises 
only four vertebrae, and it constitutes the triangular bone 
which is made up of these four, and which subtends the lidge 


156 ANATOMICAL. IDENTIFICATIONS [§ 61 

that connects the two uppermost foramina of the sacrum (Fig. 

20 ,//). 

4. Vagbhata I, as usual, attempts to combine the systems 
of Atreya-Charaka and Susruta. From the latter he adopts 
the transfer of the sacral and anal bones from the vertebral 
column {prdfui) {sroni). But he follows the former 

in counting them as forming together a single bone, which he 
names trika, or triangular (§ 38, cl. 3, § 39, el. 7). 

C. The Head and Neck 

1 61. The Cervical Vertehrm, or Neck-bones 

1. Gnrd, neck. This term is used in all the three lists, of 
Atreya-Charaka, Susruta, and Vagbhata I, to denote the cervical 
column in the posterior part of the neck. The list in the 
Atharva Veda (§ 43) uses the term slandha in the plural number 
to denote the neck-bones. 



Fig. 21. Fig. 22. 

The Atlas, viewed from above. The Axis. Anterior View. 

a. Arch. a. Body. 

h. Odontoid process. 

2. There is no part of the skeleton with regard to the number 
of bones of which the lists differ more widely. The list of 
Atreya-Charaka (§ 4) makes the number of neck-bones to be 
fifteen. The Traditional Recension of the list of Susruta (§ 27) 
makes it to be only nine, while the list of Vagbhata I (§ 37) 
makes it to be thirteen. As a matter of fact, the number of 
the cervical vertebrae is seven ; but they greatly differ among 
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themselves in some respects. The first vertebra, called the 
atlas (Fig*. 21), is practically a mere ring. It lacks the body 
and spinous process of the normal vertebra. The second vertebra, 
called the axis (Fig. 22) consists practically only of a large 
strong body, surmounted by the odontoid process, on which 
as a pivot the atlas rotates.^ The remaining five vertebrae 
possess the normal type (§ 59, cl. 3), and consist of a body and 
three (one spinous and two transverse) processes ; but these 
processes, in all except the seventh, are short and bifid at the 
extremity (Fig. 23), and hence not very prominent. The seventh 
vertebra is exceptional : it approaches in shape the upper thoracic 

c 


Fig. 

A Cervical Vertebra, viewed from above. 

а. Body. 

б. Bifid spinous process, 
c, c. Transverse processes. 

vertebrae, having a very long spinous process, whence it is 
called vertebra prominens, as well as large transverse processes.^ 

3. These considerations fully explain Susruta’s count of nine 
neck-bones. He counted each of the six upper vertebrae as 
a single bone ; but the seventh he treated in the same way 
as he treated the thoracic vertebrae (§ 59, cl, 3), that is to say, 
he counted it as consisting of three bones ; viz. a body 

^ See Dr. Gerrislfs Textbook of Anatomy, 2nd p. 117. The 
odontoid process, in fact, is the body of the atlas from which it has 
become separated, and become ankylosed to the axis. 

^ Ibid,, pp. 117, 124, ' The spinous processes of the upper verte- 
brae are not readily felt in the living body, until we reach the 7th or 
sometimes the 6th spine,’ 
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spine; and two transverse processes* He thus obtained 6,4* 3 ='9 
bones. 

4.: 'Atreya-Charaba obtained bis total ■ of fifteen ' bones by 
treatin.^i? the cervical column somewhat similarly to the vertebral 
cohimii (§ 59). He gave two transverse processes to ■ each vertebra, 
connting them as separate bones,, and looked upon the bodies' 
of the vertebrae as constituting together a single columnar bone. 
He thus had twice se%^en transverse, processes^ or fourteen bones, 
phis me columnar body, or a total of fifteen bones. That this 
was really Atreya s procedure is shown^ by a statement of the 
SiitajuiiJia Bnikmmia^ which is evidently based on Atreya’s theory 
of the cervical bones, and which says (§ 42, cl. 8) of the neck- 
bones, ‘ Fourteen are the transverse processes, and their strength (or 
strong bone) is the fifteenth ; hence by means of them, though 
they are very small, man can bear a heavy load.' At the same 
time, Atreya's procedure show’s that his knowledge of the 
structure of the cervical hones was not so intimate as that of 
Susruta ; for there is no single central columnar bone in the 
neck, and the transverse processes of the vertebrae are far less 
prominent in the neck than in the hack ^ (Fig. 18). 

4. As regards the count of Vagbhata I, his total of thirteen 
bones probably represents, as usual, a compromise between the 
systems of Atreya-Charaka and Susruta. He appears to have 
counted two bones (transverse processes) for each of the cervical 
vertebrae, except the first, which, being a mere bony ring, 
without body and spinous process, was reckoned as a single 
bone. He would thus obtain his total of thirteen bones (Le. 
6x2=1241 = 13). 

^ 62 . The Windpipe 

1. KantJiamfM^ lit. throat-pipe, or jatm^ windpipe. The 
former term is pecnliar to the list of Susruta (§ 27), the latter 
is employed in the list of Atreya-Charaka (§ 4). In the list of 
Vagbhahx I both terms occur, though they denote the same 
organ, this being (as explained in § 38, el 4) one of its con- 
spicuous incongruities, 

^ * The transverse processes are rather short.' — IK, p. 116. 
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2. The windpipe consists of four parts, the larynx, trachea, 
and two bronchi (Fig. 24). These four parts are enumerated by 
Siisruta as four distinct bones. On the other hand, Atreya- 
Charaka counts the whole organ as a single bone. Strictly 
speaking, of course^ the organ consists not of bone at all but of 
cartilage ; but by the ancient Indian anatomists cartilage is re- 
garded as a kind of tender, or immature {taruna) bone (§ 30, p. 80). 

3. The word jatm — so far as I am aware— is explained in all 
Sanskrit dictionaries (native Indian, as well as European) to 



The Windpipe, Jatru or Kanthanadl, 

L, Larynx. Tr. Trachea. B, Bronchi. 

mean, not the windjiipe, but the clavicle or collar-bone. This— 
so far as the occurrence of the word in medical literature is 
concerned — is a total mistake. It becomes, therefore, necessary 
to discuss more fully the correct meaning of the word.^ 

4. In the earliest medical compendia the term 2 ^ is either 
synonymous with ^nvd, neck, or signifies more especially a 

^ See also a fuller discussion of this point in my article on ‘Ancient 
Indian Medicine ' in t^^^^ Journal of the Royal Asiatic Society iox 1906, 
pp. 922 ff. 
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|>artieular aspect , of ' it. ■ .The neck coiitams two: .stmctures, 
posteriorly the cervical columB,'. denoted ..more particularly by the 
term and anteriorly the .windpipe, denoted, more par- 

ticularly by the term ja>lru» As, the latter, term, in a general 
way, also denotes the. whole neck, .Snsruta prefers,. in his l.ist.of 
bones (§ 27), to employ the m.ore, specialized iserm, AantMamA^^ 
throat-pipe, to indicate the windpipe as .distingnished , from 
the cervical column. ■ On the , other .hand, outside his .list, .he 
frequently uses the two terms Jatrm .and ^nvd as practically 
synonymous, to denote sometimes the windpipe, sometimes the 
neck generally. Thus in his class-list of the bones (§ 30), 
enumerating the cartilages, or tender bones (iarum), he makes 
them to include ^ the nose, ears, .neck {ffnim}, and eyeballs * 
(Original Text in §.88),. Here obviously the term ffrwd cannot 
refer to the cervical column, but must denote the windpipe. 
Again in the sixth chapter of the Anatomical Section 0dr%ra 
Silidm)^ speaking of certain thirty-seven ^ vital .spots {^narman)^ 
he says (Jiv. ed., p. 336 , cl. 4) that they are situated ‘ from the 
neck {gmd) upwards’; but afterwards (Jiv., pp. 342-3, cl. 32), 
mentioning them in detail, he describes them as ^ situated from 
the neck {jatm) upwards’; and then, enumerating them, he 
mentions among their number some which are situated in the 
windpipe {kantjiandrk) and others in the cervical column {gnvd). 
Here w^e have Sosruta emplojdng the term jatru as synonymous 
with gnvdi neck, in a general way, and, again, specializing, he 
uses gnvd for the posteriorly- lying cervical column, but kantha-- 
nddl for the anteriorly-lying windpipe. Similarly Vagbhata II 
(in his Addnga^Hrdagay II. 4, verse 2, in 1st ed., voL I, p. 592), 
speaking of the same thirty-seven ' vital spots, says that they 
are situated imlhvamjatroh, or upwards of the neck, using jatru 
synonymously with grlvd. Again in the fifth chapter . of the 
Pathological Section {Niddm speaking of the rheumatic 

disease mmigd-dambha^ or rigidity of the neck, Susruta says 
(Jiv. ed,, p. 249, verse 69 ) gnvd ajmmrtate^ ‘ the neck becomes 
awry/ Similarly Charaka, or rather Bridhabala ^ (VI. 26, 

^ The statement is really one of the Complementor Dridliabala, who 
wrote the chapter in question. He is expressly named as its author 
by Vijaya Eakshita, the commentator of the Nidana (Jiv. ed., p. 152). 
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verse 41«j Jiv. ed., 1896, p. 775), referring to the same disease, 
says grwd mitwr-dymiyate^ ^ the neck becomes bent inward/ On 
the other hand, Vagbhata T (A§tdnga Samgralm^ III. 15, voL I, 
p. 300, last line, quoted by Vagbhata II in Astdnga Hrdaya, 
III. 15, verse 22, in 1st ed., vol. I, p. S31),sB;ysJaimri^dyamyaie} 
This shows that gnvd and Jatru are synonymous terms. Again, 
in the thirteenth chapter of the same section, speaking of the 
Valmika disease,^ Susruta tells us (Jiv. ed., p. 286) that, among 
other places, it oqgutb grimy dm^wxlhva-jatruni, in the cervical 
column and upwards of the windpipe, that is, in the neck 
generally. Vagbhata I, speaking on the same subject {Astdnga 
SamgraJta^ VI. 36, vol. II, p. 316, 1. 3, quoted by Vagbhata II, 
in Astdnga Hrdaya, VI. 31, in 1st ed., vol. II, p. 682, verse 195), 
says simply Jairurd/ivaih, from the neck upwards, omitting grwd, 
and therefore using Jatru as indicating the neck generally. On 
the other hand, Madhava, in his Niddna (Jiv. ed., p. 276), para- 
phrasing the statement of Susruta, uses the two terms grlvd, 
cervical column, and gala, windpipe, instead of Su^ruta’s grlvd 
and thus showdng that he took jatru to be synonymous 

with gala, windpipe. Again, in the fifteenth chapter of the 
Supplementary Section (UUara Tantra), speaking of Mhhd, or 
hiccough, Susruta uses the term jatni-muldt, ' from the base of 
the neck ’ (Jiv, ed., p. 849, verse 9, quoted by Madhava, in his 
Niddm, p. 105). The same phrase is used by Charaka (or rather 
Dridhabala, Yl. 19, in Jiv. ed., 1896, p. 689, verse ^Oa) and 
Vagbhata I {Astdnga Samgralia, III. 5, vol. I, p. 270, 1. 6, 
quoted by Vagbhata II in Astdnga Hrdaya, III. 4, verse 22, in 
1st ed., vol. I, p. 716). Gayadasa, in his commentary on the 
Compendium of Susruta (according to Vijaya Rakshita, in the 
Madlmhosa, Jiv. ed., p. 105), explains here by grlvd, neck, 

01 hantlia, throat. The two terms urdhvajatru Midi jatrurdhva 
are synonymous, and denote one of the three parts into which 
the body is divided. These three parts are : (1) the four 

^ Both terms, apavartate and agamy ate, according to the com- 
mentators, are synonymous of vahrl-hhavati or vahri-hriyate, ^ it 
becomes crooked' {Niddna, p. 152 ; Astdnga Hrdaya, p. 831). 

2 Suppurating scrofulous glands, according to Dr. U. C. Dutt's 
translation in his edition of the Ah*<iana, p. 193. 
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extremities the trunk or middle (mtarMM m maclh^a), 

and (S) the neck and head (iiro^gnva). It is the last-named 
portion which is also <i 2 X\.Qi wdkva^jatm or i.e. Hhe 
portion from the neck up'wards^ and inclusive of the neck. 
Both forms of the term are frequently met with. Thus Susriita, 
describing the respective scope of the various parts of Medical 
Science, in the first chapter of the Introductory Section {Sdtm 
StMm, Jiv. ed., p. 2), says of Minor Surgery, that it con- 
cerns itself with ^ the cure of the diseases which have their seat 
in the portion of the body from the neck upwards {urdJiva'-gatm)^ 
that is, those maladies which affect the ears, eyes, mouth, nose, 
and other organs Chakrapanidatta, in his Commentary 
mati^ p, 20), here says that the term jatm means ‘ the base of 
the neck ’ and explains the urdhva-jatru to 

mean * from the neck (base of the neck) upwards * {jatrma 
urdlimm). Dallana, in his comment on the same phrase (Jiv. 
ed., p. 7), says that according to some ^jatm means the base of 
the neck, and according to others, the point of j unction of the 
sternum and clavicles’. In accordance with this definition, 
Susmta, in the Anatomical Section, chap. Ill, cl. 7 (Jiv. ed., 
p. 337), enumerates certain vital spots (marman) as situated 
in the body from the neck upwards {jatrurdhvam). In the 
Pathological Section, chap. I, verse 14, Susruta again speaks 
of ‘diseases seated in the organs from the neck upwards {UrdRva- 
jatm) I and Dallana ( Jiv,, p. 459) once more explains those 
diseases to be ‘ those affecting the eyes, mouth, nose, ears, and 
cranium’. Many other examples of this use of the phrase 
might be quoted from the Compendium of Susruta, 
e.g. Sfdra SiMna, XXI. 30 (Jiv, ed., p. 68, 1. 20); CiMtsita 
Htldna^ XXXVI, 24 (Jiv., p. 569), &e. The same usage is very 
common in the Summary of Vagbhata I. The following 
examples may be quoted : the form jatmrdhm occurs in Sutra^ 
Sthma, chap. XXIX (voL I, p. 153, 1. 14), and chap. XXXVI, 
(voL I, p. 176, 1, W)] Niddna StMna^ chap. XV (vol. I, p. 304, 
1. 5), and Uttara Bthdna^ chap. XXXVI (vol, II, p. 315, 1, 21), 
quoted by Vagbhata II in his Compendium (Astdnga Ilrda^a), 
Sutra SiMna, chap. XX, verse 17; chap. XXVII, verse 11; 
Nkldm Sthdna^ chap, XVI, verse 22; JJttara Sthdna^^h.^'^. XXXI, 
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verse 16 (in 1st ed,, voL I, pp/ 373, 433, 842; vol II, p. 681). 
The otter form urdhva-jatm occurs in the Compendium of 
Vaghhata II, Sutra Stlidna^ chap. XX, verse 1 (vol. I, p. 368), 
where he refers to Urdliva-jatm-vikdra, that is, ^diseases affecting 
the body upwards from the neck.’ The commentary of Aruna- 
datta here explains the phrase to refer to ® headache and similar 
diseases’. (For the original texts of the passages quoted above, 

' see § '98.) ■ 

5. We wiH now turn to the commentators. Susruta, speaking 
about hiccough in the passage above quoted, mentions jatru-mulay 
the base of the neck. His statement is quoted by Madhava in 
the seventh verse of the twelfth chapter of his Niddna (Jiv. ed., 
p. 105). Vijaya Kakshita, commenting on this statement, quotes 
the explanations of Jaijjata and Ga^^-adasa, two of the oldest 
* commentators on the Compendium of Susruta. Jaijjata explains 
jatru-mula to be kanth-^orasoh sandkik, that is, the junction of the 
throat with the breast-bone.^ This shows that he understood 
jairu to be synonymous with kanpia^ throat, and to denote the 
anterior part of the neck {gflm^purollidga). Gayadasa explains 
by ynm-ml/a, base of the cervical column, which 
shows that hj \mrx Jatru was understood to be a synonym of 
gfhm^ neck. Again Chakrapanidatta (c, 1070 a.d.), in his 
BImmmatl commentaiy on Susruta, explains the phrase jatruna 
ufdhmmm. Susruta 1. 7, (Jiv.ed., p. 71, top line), by lianu-BandJiau^ 
* at the point of junction of the jaw (apparently the temporo- 
mandibular articulation).’ This shows that he also tookyV-fiiJm to 
denote the throat {kantJia), Again Dallana, in his commentary 
on Susruta, IV. 1, verse 139 (Jiv. ed., p. 644), explains by 
vahO’^'^msagoJi mndli\ the point of junction of the breast-bone and 
clavicle, which points to the base of the neck. In fact, in his 
comments on Susruta, I. 23, clause 2 (Jiv. ed., p. 91, top line), as 
well as on Susruta, I. 21, clause 30 (Jiv. ed., p. 86, 1. 20), he 
explicitly identifies with grlvd-mula^ the base of the neck. 
Again Arunadatta in his comments on Vagbhata II’s Astdnga 

^ Dallana, in his commentary, also quotes that explanation. But 
Jiv. ed.,p. 1249, reads it falsely kaks-ora$oh sandhih^ junction of the 
armpit with the breast-bone, which makes no sense. 

M2 
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20j verse 1 (in 1st ed., vol. I, , p. 368), repeats the 
explanation of Pallana.tliatj'^a^^^f?^ signifies sandhi, 

the artienlation' of breast-bone and clavicle. ' This definition is 
noteworthy as, it modifies the meaning of jatru, which is ,no 
1oii,ger the .throat or neeb, but the base of the neck,, and, for the 
.first time, brings it into connexion with the clavicles. (For the 
original text of the passages, see § 98.) 

6. The writers hitherto discussed are all medical. It will be 
ol)served that they never use the dual number with reference to 
jalnf; as they wmiild do if they were thinking of the pair of 
clavicles. They always use the singular number, indicating 
a single bone. Their evidence, on the whole, is uniformly and 
eleariy in favour oijafru denoting in a general way the neck, or 
more particularly the throat, that is, the anterior part of the 
neck {fifml-ptiTobhaga), in short the windpipe. In the list of 
Susnita (§ 27) jdlm does not occur at all, but it enumerates the 
pair of bones, grlvd and hantJiandMy the cervical column and the 
windpipe. The list of Charaka (§ 4), on the other hand, does 
not name kmithanifU^ but gives the pair grlvd and jatru. It is 
obvious that Susruta’s hanthanuM must be identical with 
Charaka’s jatru, and that both those terms denote the same 
organ, that is, the windpipe. 

7, Turning now to the non-medical evidence, we have the 

earliest in the Vedas. Here we find in the Eig’veda, YIII. 1^^', 
jatni used in the plural number : dfrdaJj, i.e, 

^before making an incision in the costal cartilages.’ So also in 
Rigveda, XI* aftfram jatravaky i, Oi. ^the entrails are (repre- 
sented by) the costal cartilages.’ Whatever jatru may mean, 
it can in these two passages not denote the clavicles, of 'which 
there are only two, and which would be expressed by the dual 
number. The plural excludes any reference to the clavicles. 
The meaning otjatm in the plural, however, is clearly indicated 
in a later Vedic work, the Batajjatha Brdhnana. It says (§ 42, 
cl. 4), ^ the ribs are fastened at either end, exteriorly to the 
thoracic vertebrae, and interiorly to the costal cartilages {jatru)J 
It even mentions their number to he sixteen (§ 42, cl. 3), ^ there 
are eight costal cai-tilages {jatm) on the one side, and eight oil 
the other ; the sternum is the seventeenth (bone of the breast).’ 


THE WINDPIPE 


166 


§ 62 ]^ 

At the same time, it may be noted that Sayana, in his great com- 
mentaiy on the Rigveda, commenting on the first of the two 
above-qnoted passages, explains by grlmhJiyali, He, 

therefore, tooky^^^n^ to mean the neck {gnvd). If his interpreta- 
tion should be preferred, it might refer to the cartilaginous rings 
of the trachea of which there are from sixteen to twenty (Fig. 
24). Blit the important point is that in the opinion of Sayana 
jatrn does not denote the clavicles. In the Epics and Puranas, 
j atm smmB to have always the meaning of the anterior part of 
the neck or the throat. Thus MaMhlidrata^ III. 713, jatmcle^e 
vgaumdat, i. e. he fell on his throat ; and Bliagavat Ptordna^ VIII. 
Y\}^^jatfdv<'atddayaty he struck him in the throat. The singular 
number shows that the clavicles are not intended. Again, in 
Edmdyana^ I. 1^^ and V. 32^^ we find the phrase drdlia-jatm^ and 
in Bliagavat Ptmlna^ 1. 19^'^^, the phrase nigudha-gatni^ both mean- 
ing' ‘ strong-necked in the description of a hero. Here, indeed, 
the late commentators Ramanuja and Sridhara expressly inter- 
pret jatm of the two clavicles, using that word in the dual 
number. Thus Ramanuja on Mdmdyana^ 1. 1^^, says : Jatriml vahm^- 
'msa-^mndU^gate adlmi\ i. e. ^ The two clavicles are the two bones 
which constitute the connexion between the breast (sternum) and 
the shoulder (acromion).* Similarly Sridhara, commenting on 
Bliagavat Ptirdna, I, 19^“^, svvyB : KantJiasya adlio-hlidgayoli dldte 
aBtlmvh jatrmi% i. e. ^ The two clavicles are the two bones which 
are situated on both sides of the lower part of the throat.’ But 
though in these explanations Ramanuja and Sridhara have 
obviously in view the traditional medical definition of jatrn^ as 
above quoted from the commentaries of Dallana and Arunadatta, 
they understand that definition in the false sense to which, as 
w^e shall see below, the celebrated Indian dictionary, Amara-^ 
kosa^ had given currency. Anyhow, in the passages of the 
Epics and Puranas, commented on by them, the most natural 
interpretation of jaim is that it means the throat or windpipe. 

8. In the Non-medical Version (§ 16) of the statement on the 
skeleton, as found in the Law-book of Yajnavalkya and in the 
Institutes of Vishnu,^yaz5m clearly has the meaning of windpipe, 
for it explicitly says that there is a singX^ Jatm, It is true that 
the text of Yajnavalkya, published by Professor Stenzler (p. 89), 
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reads Jatrv-^ehiiam, v^M of conrse^ ean only mean ' one collar- 
bone on either side that is, two collar-bones.^ But/ as may be 
seen from' the evidence- set out in' § 77 ^ the true ■ manuscript 
reading isjatrv^eimh m, that is ‘ and one windpipe ' It is unfor- 
tunate that the editors and translators of two legal treatises 
allowed themselves to be misled by the ill-considered explana- 
tions of the legal commentators (§ 20) into ascribing to those 
treatises the doctrine th.n.t jatru referred to the two clavicles. 

9. So far as the matter can be traced at present^ the first, and 
really the sole, authority for interpreting jairu of the clavicles 
is the Amaraiosay an ancient Sanskrit dictionary written by 
Amara Simha, probably in the seventh century A.n. In that 
work, after explaining the word amsa to be a synonym of 6/mJa- 
MraSy ox head of the arm, Amara Simha proceeds to say (II. 6’’'^), 
Smiflhl imt/a eva jaimmy i.e. ‘The two junctions of that (ammy 
or head of the arm) are the two collar-bones/ Though not very 
clearly expressed, it is yet clear from the context and the dual 
number that, in explaining the ^YOxd. Jairuy he was thinking of 
the two clavicles. His idea seems to have been that Jatru was 
the name of the two bones which run horizontally across the 
body from one ‘ head of the arm ’ (or acromion process) to the 
other, connecting them with each other and with the base of 
the neck (Fig. 4), How this idea originated is not exactly 
known ; but the following explanation may be suggested. It 
seems to be a misunderstanding of tlie two anatomical terms 
ammy collar-bone, and m0/dy joint ox articulation. The former, 
as stated already, is interpreted by Amara Simba to mean ‘the 
head of the arm ' (b/mja-^nraa) ^ — a term which evidently is the 
popular, though inexact, equivalent of the anatomical term 
a7hsa-‘Mtay peak of the shoulder (acromion process, § 55, 
cl. 5). It is possible that this interpretation was suggested to 
Amara Simha by the peculiar use of the term mim in the 

^ Hemacimndra (c. 1140 a. n.) in his well-known dictionary called 
Ahhidhana Ch^itdmaniy adopts Amara Siiblia’s interpretations. In 
Section V, verse 588, he says umso bhuja-Sirah skandho jatru sandhir-- 
UTO-msagahy i.e. amaaor skandha is the head of the arm, andyci&^?’t6 is 
the connecting bone between sternum {uras) and the head of the arm 
(awm). 
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osteological siitomaiy of Vagbhata I.^ In that smnmary^ as 
shown in §§ 39; cl. 4; and 56; cL ^^ainm occurs by the side of 
clavicle, and mhsa-plmlaka^ shoulder-blade, and therefore, 
if it has any specialized meaning, it can mean only the peak 
of the shoulder, or the head of the arm. Having once adopted 
this interpretation, Amara Simha was naturally led, by the 
traditional medical definition of jatrUy to the further misinter- 
pretation of the latter term. That definition (as repoiijed by 
Dallana and Arunadatta, ante^ cl. 4) was that jatrn signified 
vaMo 'msayoJi smulld^ that is, the sterno-clavieuiar articulation. 
But Amara Simha, having taken amm to mean the head of the 
arm, was of necessity driven to interpret the term smidJii to 
signify 'a connecting bone’, and the definition in question 
to mean that jatm signified the clavicle, because it was the 
connecting bone {pandht) between the sternum (vahai) and the 
head of the arm {am%a)? But this is not in accordance with 
anatomical usage : in the latter, amm signifies the collar-bone, 
and sandki, an articulation, that is, the connexion between two 
contiguous bones. The two terms do not signify, respectively, 
the summit of the shoulder, and a joint in the sense of a bone 
that lies between two articulations and connects two other bones. 
The true anatomical definition of jatm is that it is the sterno- 
clavicular articulation, or, as it is also sometimes, though less 
technically, expressed, the base of the neck (^nvd mula). Outside 
the medical schools, the false interpretation of jatm^ apparently 
started by the Amarakosa, that it meant the two clavicles, 
succeeded in winning general acceptance, so much so that its 
original and real meaning is, at the present day, practically lost 
sight of. 

10. To sum up : from the foregoing discussion the conclusion 


^ This seems to me the more probable view, though pending the 
exact determination of the date of Amara Simha and VSgbhata I, the 
question of priority— assuming that there was any interdependence — 
must remain uncertain. 

The natural corollary of giving to amsa and jatru the meaning of 
‘ head of the arm ' and ‘ collar-bone’ respectively is that amsa-huta 
and aksaka become superfluous ; and, as a fact, both those words are 
omitted in the J^mara^Ofa. 
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sogg‘ests itself that the original meaning* of tlie word may 
have I'^een immature bone/ or' cartilage. . Originally the, word 
was used to denote' the cartilaginous portions of the' neck and 
breast, that is, the windpipe and the costal cartilages. In the 
Vedas it still has this undefined meaning. In the medical text- 
books its use is limited to the cartilaginous portion of the neck, 
i.e. the wdiidpipe (Chaiaka), and hence, either to the neck 
generally, or to the sterno-clavicnlar articulation at the base 
of the neck (Snmita). At a comparatively late date (sixth or 
seventh century a.b.), and in general literature, owing to a mis- 
interpretation of the anatomical terms mndld and mma^ it was 
made to mean clavicle. 


f 63. Cranial Bones 

1. .Slra^9, cranium or brain-case ; Bra/i-^kapdla^ pan-shaped 

bone. These two terms are employed in all the three lists, 
which differ only in respect of the number of the bones. While 
Charaka (§ 4) counts four, Siisruta (§ 27) counts six bones; and 
Vagbhata I (§ 37) adopts the count of Susruta. 

2. The hrain-ease or cranium is a hemispheroidal, oval box, 
made up of eight hones, namely the frontal, the two parietal, the 
two temporal, the occipital, the sphenoid and the ethmoid (Figs, 
25, 26). Nearly the whole of it, viz. the entire vault and the 
larger portion of the base, is externally visible: the remainder of 
the latter lies internally within the skull. The externally visible 
portion of the cranium comprises six bones, the frontal, the two 
temporal the two parietal, and the occipital. The interior, 
invisible portion comprises two bones, the sphenoid and the 
ethmoid. These two interior bones, including the small portion 
of the sphenoid, which shows externally by the side of the 
frontal (Fig. 25), were not known to the Indian anatomists. 
As pointed out in § 45, el. 3, their method of dissection would 
not enable them to discover them ; and so far as the two cranial 
surfaces of the sphenoid bone (Fig. 32) are concerned, they do 
not seem to have recognized their existence as separate from the 
frontal bone and as belonging to the sphenoid. In all probability 
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tEey took them to but continuations of tbe contiguous 
frontal bone. As to the temporal bones, they are peculiarly 
liable to detachment from the rest of the bony case ; and it 
may have been for this reason that they were separately 
enumerated by the Indian anatomists; they are dealt with 



Fig. 25. 


Profile of the Skull. 
Showing- 




Slrah-kapdla, 


From the right. 

■Fr. ~ Frontal bone - 
Pa. == Parietal 
Oc. — Occipital 
Tm. = Temporal, Sankhaka. 

Sp. = Sphenoid. 

E. — Ethmoid (in inner wall of orbit). 

- Malar, 

N.= Nasal, . 

S. Mx. ~ Superior maxillary J 
I. Mx. = Inferior maxillary J ‘ 

in the next paragraph. There remain only four bones, the 
frontal, the two parietal, and the occipital; and there can be no 
doubt that it is these four bones which are referred to in the list 
of Charaka as ‘ the four pan-shaped bones of the cranium They 
are more or less decidedly concave bones, and therefore are rightly 
described as pan-shaped (Figs. 27, 28). 
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3. The list of Susrata substitutes six pan-shaped bones in the 
place of the four bones of Charaka. In order to understand this 


Fig. S6. 

Outline of Base of Skull, 
Viewed from below, 
Showing—Oc. = Occipital. 

Pa. = Parietal. 

Tm.=- Temporal 
Sph. ~ Sphenoid. 


= Superior maxillary. 
Malar. 

Palate. 

: Ethmoid (not visible), 


-■ , Fig. ST., 

Frontal Bone, Sirah-kapala . 
Internal Surface, showing frontal crest a. 
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difference we must remember that Susruta's osteological system 
is strictly dominated by the principle of bomology (§ 28), accord- 
ing to which the skeleton is considered as consisting of two 
lateral halves divided by a mesial plane running thi’oogh the 
vertebral column. This plane cuts the frontal and occipital bones 
into two halves. As a matter of fact, these two bones consist of 
two halves, indicated by the frontal and occipital crests respec- 
tively (Figs. 27 and 28). In the case of the occipital bone, it is 
true, the two halves coalesce into one from the beginning of 



The Occipital Bone, Sirah’-kapala. 

Internal Surface, showing occipital crest a, a, 

embryonic development ; but in the case of the frontal bone 
they remain separated by the metopic suture, and do not become 
fused till about the fifth or sixth year after birth. In fact, 
traces of the metopic suture persist thronghout life between the 
two superciliary ridges of the frontal bone; and in a certain 
percentage (about 8 per cent.) of individuals even the whole of it 
persists in the adult ^ (Figs. 29, 32). Either of the two halves of 
the frontal and occipital bones forms a separate cavity, divided 
by their respective crests (Figs. 27 and 28). Thus Susruta is 

^ I am indebted to Professor Arthur Thomson for the suggestion of 
this explanation. 
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justified in counting ‘ six pan-sliaped bones of: tie cranium’, these 
being, on iis principle of division, two frontal, two parietal, ' and 
two occipital. In fact in this particular, his system marks, an 
advance on that of Atreya-Charaka, inasmuch as it shows Siismta’s 
ac«jiiiaintance with the existence of the metopie suture. He had, 
no doubt, observed its smwiving traces between the superciliary 


Frontal Bone, Sirah-kapala, 

Anterior view, showing—cE. Metopie suture. 

6,5. Superciliary ridges. 

ridges, and may even have noticed the exceptional oecuiTence of 
a ‘metopie skulF. The division of the occipital bone into two 
halves, however, was the natural resultant of his homological 
principle. 


I 64. Contimiation : the Tem^jles 

1. SankJm^ temple ; mnkhaka.iQmpQml bone. The latter form 
of the term is found only in the Non-medical Version (§ 16), 
though, of course, there is no real difference of meaning between 
the two terms. 

2. AH the three lists give the number of the temporal bones 
.as two. Susruta, moreover, rightly classes them among the 
pan-shaped (kapdla) bones (§ 30). They are, without any doubt 



173 


§ 65] " FACIAL BONES : MAXILLARIES 

identical witli the two temporal bones which are recognized also 
by modern Anatomy as bones of tbe cranium, one on either side 
(Figs, 25, 26). , " 

§ 65. Facial Bones : Maxillaries 

1. Hanu, jaw; hanv-asiki, jaw-bone, or chin; hmm-mula- 
bmiiJiana, bond, or tie-bone, at the base, or back, of the jaw ; 
limm-cUya^ pile or structure of the jaws. The term Jmm properly 
means simply a jaw, and ordinarily may indicate both, the upper as 
well as the lower jaw. But it is in the treatment of these bones, 
as well as of the other bones of the face which are discussed 
in the next paragraph, that the second of the most stinking 
diiBFerences (for the first, see § 59, cl. 3) between the systems 
of Atreya-Charaka and Susruta discloses itself. The difference, 
stated briefly and roughly, is that the system of Atreya-Charaka 
(§ 4) recognizes the existence of only one jaw, viz. the lower, 
while the system of Susruta includes two jaws, the lower and 
the upper. Accordingly, in the former system, the term lianv- 
mtld signifies the bone (or ‘body’) of the lower jaw, and 
particularly its more prominent portion, the chin, while the 
term kami-mMla^handkana signifies the two attachments (or 
‘rami’) at the base, or back, of the lower jaw. In the list of 
Vagbhata I (§ 37) there occurs only the term hami-^imidkmia^ 
jaw-attachment, which is used in a loose way as synonymous 
with simple jaw (see § 38, cl. 6). The term lianu-citya is 
peculiar to the Atharva Veda (§ 43). 

2. Susruta’s way of counting the jaw-bones agrees generally 
with that of modern Anatomy. The two maxillaries really consist 
each of two bones, but their two lateral halves are so intimately 
united by harmonic sutures that they are counted each as 
a single bone. In the same way Susruta counts two hanu or 
jaw-bones, w’^hieh, therefore, practically correspond to the maxil- 
laries. Atreya-Charaka, on the other hand, does not recognize 
the existence of a maxillary as a single bone. He divides either 
of them horizontally into a number of separate hones (Figs. 81 
and 32). The superior maxillary (Fig. 30) consists of two parts, 
the body and certain processes. The chief of the latter are, (1) 
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the palatine process which forms the hard palate {talu or tdlUsaka), 
and which is counted by both Atreya-Charaka and Su^ruta as 
a separate bone (§ 67); and (2) the alveolar process which con- 
tains sockets of the teeth. This alveolar process, too, is counted 
as a separate bone, but by Atreya-Charaka alone, who calls it 
dant-oluMah, or tooth-socket bone. As to the ‘ body ’ of the 
superior maxillary, it would appear that Atreya-Ohaiaka looked 
upon it as being continuous with and forming part of the malar 
bones (§ 66). In the system of Atreya-Charaka, therefore, there 



Fig. so. 


Superior Maxillary, Hanu. From below. 

fe, a. Palatine process, or hard palate/!FaBsa^:a. 

6, 5/ Alveolar process, 

(9, Body of maxillary. 

is practically no superior maxillary. It is replaced by three 
bones, (1) the bard palate § 67) ; (3) superior alveolar 

process, or tootb-soeket bone {dant-olukhaia^ § 68);^ (3) the malar 
i)one, of which the ' body ' of the maxillary forms a part (Fig. 32). 
On the other hand, the system of Su&nta, consequent on its 
recognizing a superior maxillary bone {hmu)^ does not admit any 
sepamte tooth-socket bone. At the same time Susruta’s hanu^ 
or upper jaw-bone, does not fully correspond to the superior 
maxillary, because of its excluding the palatine process, which 
Susruta (equally with Atreya-Charaka) counts as a separate bone 
{tdlUy § 67). 

^ That is; strictly, the set of thirty-two superior tooth-socket hones. 
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3. The inferior maxillary (Eig. 31) is a large, strong, horse- 
shoe-shaped bone, which consists of a nearly horizontal body, 
and two posterior vertical portions, or rami. The body itself 
conskts of three portions, the alveolar process above, the base 
beneath, and the mental protuberance, or chin, in front. The 
whole of this inferior maxillary is counted as a single bone by 
Susrata, and constitutes his other Jianu, or jaw-bone. Atreya- 
Charaka, on the other hand, treats it as consisting of four bones : 
(1) the alveolar process (dant-olukhala ) ; (2) the base with the 
chin, which he kmv-mthi, or jaw-bone (chin-bone) ; (3) and 



Fig. 31. 


Inferior Maxillary, Hanu. Seen from the left. 

Showing— a. The base of the body, Hanv-astU. 

h. The rami, Ilami-ntula-bandJiana. 

€, Alveolar process, Dant-oluhhala. 
d. Mental protuberance, or chin, TIanv-asthi. 

(4) the two rami, which he calls /ianu-mula-ba?id/iam, bonds at 
the root, or back, of the jaw-bone. He calls the rami by this 
name on account of their being the bones by which the ‘ body 
of the lower jaw is attached to the rest of the skull. ^ 

4. To Slim up : irrespective of the hard palate, which both 
Atreya-Charaka and Susruta count separately, the list of Susrute 
represents the two maxillaries by two /imu, or jaw-bones, while 
the list of Charaka breaks them up into— (1) two alveolar pro- 
cesses (3) one (lower) jaw-bone (banv-asfM), (3) two 

rami (Mnn-miHa-bandham), and (4) probably a portion ot his 
peculiar central facial bone (§ 66). This is shown in the sub- 
joined tabular statement : 
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YagBIiata II, ' 

. . 

itimhhala 

1st han%^- \ , 
handhcifiU' 

tdukkala 

2nd Jicmu- 
handhcma 


5. The system of Vagbhata I represents, as usual, a com- 
promise between the two systems of Atreya-Charaka and 
Siisrata. From the latter he adopts the two kmM or jaw-bones, 
and from the former the two dani-olvMala^ or tooth-sockets. 
In the main, therefore, inasmuch as he holds not one, but two 
jaw-bones or niaxillaries, he is a follower of Susrata ; but as 
a concession to the doctrine of Atreya-Charaka, he divides each 
maxillary into two separate bones, viz. its alveolar process {dant^ 
oliikliala) and its body {liann-hmidlimia)^ the latter including, 
in the ease of the inferior maxillary, its two rami. Another 
concession to that system appears to be Vagbhata’s use of the 
term JiamidMndkamyXmi^^d of the simpler Susrutiyan term hmm. 
It seems probable that Yagbhata I failed to understand the 
significance of the word muia in the Charakiyan term /mmt~ 
mida-handlima^ bond at the base, or back, of the jaw. That word 
rrnders the term applicable only to the lower jaw-bone, and 
signifies its two rami, by which it is attached to the rest of the 
skull. The omission of the word mula shoves that Vagbhata I 
understood the term JianU’-bandhana to be applicable to both 
jaw-bones, and to indicate that the jaw-bones were attachments 
of the skull. In his system, therefore, the term. lm%%-landlm%a 
is a mere descriptive synonym of the simpler term Jimm (§38, 
cl, 6), 

6. The system of the Atharva Veda (§ 43) appears to be 
'essentially the same as that of Atreya-Charaka, ' This seems to 
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be indicated l3y its term lianmli cltya^ or struetnre (pile) of tlie 
two jawSj inasniiieli as that term points to the view of the jaw- 
being a composite organ built up, as Atreja-Charaka holds, of 
the separate bones which he calls danUoluhliala^ alveolar process, 
lianTMidhi^ jaw-bone, and liami-mMa-hanclhana^ two rami. 

§ 66 . Continuation : Malm* and Nasal Bones, 
Supeimliary Ridges 

1. Ncisd ox ndsilcd, nose, nasal houe\ ganda, cheek, cheek-bone, 
malar bone ; ganda-Mda, or hami-kida, malar prominence ; laldta, 
brow or superciliary ridge ; Jmkdtikd^ denoting the combined nasal 
and malar bones. The last term is peculiar to the Atharva Veda. 
The term laldta is only found in the several versions of the 
system of Atreya (§§ 4, 12, 16), and in the Atharva Veda (§ 43). 
The term Iiamidcnta is peculiar to the list of Bheda (§ 12) ; 
Charaka prefers the term gandcnkuta^ and Susruta, its shorter 
alternative ganda, 

2. Beside the two maxillary bones which have been discussed 
in the preceding paragraph, and the palatal bones which will be 
discussed in the next paragraph, the face of the skeleton (Fig. 32) 
comprises the following bones : two malar, two nasal, two lach- 
rymal, two inferior turbinated, and one vomer. Of these bones 
the five last-mentioned are very small, and lie in the interior of 
the skull. It cannot, therefore, surprise us that they escaped the 
observation of the ancient Indian anatomists. The only bones 
which, forming a portion of the external skull, came under their 
notice, are the malar and nasal bones of the cheek {ganda) and 
nose {ndsd or ndsikd) respectively. But regarding the nature of 
these bones, and, in fact (as already stated in § 65, cl. 1), regard- 
ing the structure of the face generally, the opinions of Atreya- 
Charaka and Susruta differ very considerably. It is on this 
point that the two systems show one of their two most striking 
divergences (for the other see § 59, cl. 3). 

3. In the systems of Atreya- Charaka (§ 4) those four bones, the 

two malar {ganda-Imta) and the two nasal are considered 

as forming, together with the two superciliary ridges, or brows 
(M7^a), a single contmiious central bone which lies across the 



middle of the face of the skull, bounded by the frontal bone 
above, the alveolar process of the superior maxillary below, and 
the two temporal bones on either side. The configuration of this 
central bone, and its position in the face, are indicated by dotted 


Antesrioe Vmv of Skull. 

Showing, within dotted lines, the central fficial bone (K, L, M, N). 

Fr. « Frontal bone V ^ 

P. = Parietal bone I Slrah-kapdla, 

S. = Sphenoid bone / 

T. ~ Temporal bone, SaMaha. 

L. = Superciliary ridges, Laldta. 

N. -Nasal bones, 

M. -Malar bones, (ran fia-M/a. 

K. = Body of superior maxillary, 

A. = Alveolar process, 


lines in Fig. 33. It will be seen from it that the eentral facial 
bone must include also the ‘body V of the superior maxillaiy, 
which appears to have been looked xipon as forming a con- 
tiniions whole with the contiguous cheek or malar bones {ganrja^ 


Fig. S2. 
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or ganda~Mta), A more experienced anatomist, such as Siisruta 
was, could not fail to see that what was supposed to he an undi- 
vided central hone was in reality a very composite structure, 
made up partly of a number of separate small bones, partly of 
portions of the hones contiguous to the hypothetical central bone. 
The former are the two malar hones and the two nasal bones, 
which accordingly Susruta counted separately in his list (§ 27). 
The latter are (1) the superciliary ridges which form merely two 
prominent portions of the frontal hone, and (2) the lower part of 
the hypothetical central hone which forms really the ‘ body ’ of the 
superior maxillary. Consequently Susruta altogether omitted 
the two superciliary ridges, or brows (laldta\ from his list, while 
he included (as shown in § 65) the lower j)art of the central hone 
in one — the upper — of his two jaw- hones {ham). With regard, 
to the nose, including its cartilaginous portion, Susruta counted 
three hones. In accordance with his homological principle, he 
took the two nasal bones as constituting a single bone in the 
median line, and added the two lateral cartilages of the external 
nostrils. That he included the latter is proved by the fact of his 
enumerating the nose (g/mma) among the tender bones (tamna) : 
see the class-list of the hones in § 30. 

4. As to Vagbhata I, he follows his usual practice of compro- 
mise. With Susruta he holds the separate existence of two 
nasal, two malar, and two maxillary bones, and with Atreya- 
Gharaka the separate existence of the superior alveolar process. 
In the main, therefore, his system agrees with the system of 
Susruta, the only difference being that (as already pointed out in 
§ 65, cl. 5) he divides the superior maxillary horizontally into 
two separate bones, an upper and a lower, the upper being the 

’ {hmiti‘-iaml/iana)y and the lower the alveolar process 
{(Imd-oliikhala)^ that is, K and A in Fig. 32. It is a difference 
which indicates a distinct decadence in anatomical knowledge. 

5. Atreya-Charaka’s hypothesis of a single, undivided central 
bone, as reported by Charaka (§ 4), though erroneous, has at 
least the merit of presenting a consistent view of the structure 
of the face. In itself, the traditional text of Bheda^s report (§ 12) 
of that hypothesis need not necessarily involve an inconsistency. 
It makes Atreya hold three central bones, constituting the nose, 

' H a ■ ■ . 
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the cheeks, and the brows respectivelj. On referring to Fig. 32, 
it will be seen that the nasal bones might easily be taken to 
form a single bone ; and the twm supereiliaiy ridges, irrespectiye 
of the metopic siitore, do form a single bone (of the brow, laldtd). 
With respect to the two malar bones (including the * body ’ of 
the siipexior maxillary) there would be some difficulty by reason 
of the nasal aperture ; still, the extension of the bones down- 
wards being undefined, they might, at a pinch, be taken to con- 
stitute a single bone. But, as has been shown in § 13, cl. 4, 
Bheda’s account of the system of Atreya cannot be correct, because 
it works out the incorrect total 362, instead of 360. It is 
probable, therefore, that the traditional text of that account is 
corrupted, and that the genuine list of Bheda agreed with that of 
Charaka in counting a single undivided central bone of the face. 
In confirmation of this view the curious fact should be noted 
tliat the traditional text of the list of Bheda substitutes the 
term hami-kRta, lit. prominence of the jaw’', for the term gmula- 
kuttij prominence of the cheek, in order to indicate the malar 
bone. It has been pointed out above that in Atreya’s view of 
the structure of the face the ‘ body ’ of the superior maxillary 
forms an extension of the malar bones. Hence, in itself, the 
inalar prominence might be correctly described by either of 
the two terms, ganda-kuta^ prominence of the cheek, or 
prominence of the (upper) jaw. But the difficulty is that the 
system of Atreya knows no more than one hanu^ and that that 
is the inferior maxillary (see § 65), while the term Jiami- 
kMa would introduce a referenee to the superior maxillary, and 
thus be inconsistent with the system of Atreya. For this reason 
it is practical!}^ certain that the word hmm-huta in the traditional 
text of Bheda is a false reading for ganda-Mda. The case of the 
Non-medieai Version of the system of Atreya is still more un- 
satisfactory. That version counts four central bones in the place 
of the single central bone of Charaka; viz. one each for the 
nose, brows, cheeks, and eyes (§ 16, also § ilT, cl. 4). Eeferring 
again to Figure 32j it may be seen that that count represents 
an impossible view of the structure of the face. The brows, or 
superciliary ridges, as above explained, do, indeed, form a single 
bone ; so might the two nasal bones, and the two malar bones ; 
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bnt how the two eyes (or eyehalls) should form but a single 
bone is not conceivable. This only proves how little the system 
of Atreya w^as understood by the author of the Non-medical 
Version, and how deficient was his knowledge of anatomy — 
a circumstance, however, hardly surprising in a writer who was 
not an expert in medicine but in law^ 

6. The system presented in the Atharva Veda (§ 43) agrees in 
the main with that of Atreya- Charaka. The central facial bone 
of the latter system appears in the Atharva Veda divided into 
two portions, an upper and a lower. The upper portion consists 
of the two superciliary ridges, and is called laldfa, or the brow. 
The lower portion comprises the body of the superior maxillary 
together "with the malar and nasal bones, and is called hahdtiM, 

^ 67 . The Hard Palate 

1 . Tdlu^ palate ; tdlmalca^ palatal cavity. The former term is 
used by Susruta (§ 27) and Vagbhata (37). The latter is j)eculiar 
to the system of Atreya, and is found in the lists of Charaka 
(§ 4) and Bheda (§ 12) as well as in its Non-medical Version (§ 16). 

3. Both Atreya-Charaka and Susruta enumerate two palate 
bones in their lists ; but these bones are not identical with w^hat 
are called the palate bones in modern anatomy. The latter being 
very small bones, situated in the interior of the skull, do not 
appear to have been observed as separate bones by the ancient 
Indian anatomists. The two bones which the latter call palate 
bones are identical with the so-called palatine process, 'which is 
a portion of the superior maxillary bone (Fig. 30). This process 
consists of halves, which, projecting from either side of the junc- 
tion of the alveolar jirocess and ^body ’ of the superior maxillary, 
meet in the median line, in a ridge or raphe, and thus form 
the roof of the mouth, or what is the major portion of the hard 
palate.^ These halves of the hard palate form two shallow 
concavities; and it is these, no doubt, which Atreya-Charaka 
appropriately denotes by the term or palatal cavity, 

and 'which Susruta, in his class-list of the bones (§ 30) 
describes as being Jcapdla^ or pan^-shaped. From this point of 
view those two medical authorities are quite correct in counting, 

^ See Dr. Qerrish’s 2nd ed., pp. 195, 717. 
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in their lists, two palates (tdlu) or two palatal concaTities 
(fdhl^pki). Trigbhata I, who ignores the median ridge, counts 
only one palate {ffih), 

j 68. The Teeth and their Sockets 

L Tania, tooth ; dant-olmhliala, tooth-socket, or dlidla, socket, 
or mhwa, minute hone. The term clant-olukhala for the socket of 
a tooth occurs in the Medical Version of the system of Atreya, as 
reported hy Charaka (§ 4) and Bheda (§ 12), and adopted hy 
Vaglhaia I (§ 37), while the other two terms, stMla and suksma, 
are peculiar to the Non-medical Version (§§ 16, 22, el. 4). 

2. The term dant-olukhala^ or tooth-socket, denotes the alveolar 
processes. These processes are, in reality, only portions of the 
maxillary bones ; but Atreya-Charaka, with whom Vagbhata I 
agrees, counts them as separate bones — db procedure which affects 
his general view of the two maxillaries, fully explained in § 65. 
Susruta, in consequence of his counting the maxillaries as a pair 
of single, undivided bones, discards the socket-bones altogether 
from his list (§ 27) and counts only the teeth. 

3. With reference to the number of the teeth {danta) Atreya- 
Charaka and Susruta agree. Both state them correctly to 
number thirty-two, Atreya-Charaka goes even so far as to 
count a corresponding number of sockets. Accordingiy he 
divides either alveolar process into thirty-two alveoli^ each of 
which is counted, in his list (§ 4), as a separate bone. 

4. As to the real morphological character of the teeth, the 
ancient Indian anatomists, of course, were uninformed. They 
took them to be bone, on account, obviously, of their hardness, 
and probably also of their white appearance, and hecause they 
\vere found to remain in the skull after every vestige of other 
tissue had disapjpeared. As a matter of fact, they fresemhle 
compact bone in appearance and in composition yet in reality 
they are more closely allied to the hair. For both are modifica- 
tions of a papilla of the outer integument of the body. The 
tooth, ‘though intimately connected with the bony skeleton, is 
really a calcified papilla of the mucous membrane.’ ^ 

^ See Dr. Potter's Qompend of Human Anatomy, p. 142, and 
Dr. 2nd ed.j p. 723. 
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I 69. The Ncdls 

^Nakfia, nail. The case of the nails is similar to that of the 
teeth. They, like the teeth, are allied to the hair, being modifica- 
tions of the ciitaneons membrane. The ancient Indian anato- 
mists looked upon the nails as a waste product {mala) of the 
body secreted in the process of growtli of the bones. Con- 
sistently with this theory, Susruta excludes the nails from his 
count of the bones (§ 27). On the other hand, Atreya, rather 
inconsistently as the commentator Chakrapanidatta indicates 
{mite, p. 35), includes them in his list of bones ; and, of course, 
as all the three versions of his system (Charaka, § 4, Bheda, 
§ 12, Non-medical, §§ 16, 22) state, he counts twenty of them, 
one for each linger and each toe. 

$ 70. The Eyeballs 

1. Aksi-kosa^ eyeball. The organ denoted by this term is 
included among the bones only in the system of Susruta. The 
system of Atreya, as reported in the Medical Versions of Charaka 
(§ 4) and Bheda {§ 12), does not include them, and in this respect 
it is followed by Vagbhata I (§ 37), In the Non-medical 
Version (§ 16), it is true, the eyeballs are included in Atreya’s 
system ; but its testimony cannot avail against that of the 
Medical Versions ; and the probability is that it adopted the eye- 
balls under the influence of the system of Susruta (§ 17, cl. 3). 
But even as regards the latter system, the eyeballs have experi- 
enced strange vicissitudes. For they are absent from Susruta s 
list in its Traditional Kecension (§ 27), though Susruta explicit!}' 
mentions them in his class-list of the bones as well as in other 
passag'es of his Compendium. That his list in its genuine form 
(§ 34) must have included them has been shown in § 30, cl. 4. 

2, Susruta looked upon the sclerotic coat of the eyeball (Fig. 1) 
as made of cartilage ; and as he counted cartilages as tendei', or 
immature bones {tarnna)^ he included the two eyeballs among* 
the bones of the skeleton (§ 30). Atreya-Charaka, on the other 
hand, excluded them, not because he knew them to be non- 
cartilaginous, but probably because the prepared skeleton would 
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ordinarily be deprived of them. As a matter of fact, the sclerotic 
is not made of cartilage, but of ‘connective tissue with elastic 
fil^res’ Init to the untrained eye the two substances are so nearly 
alike that the mistake of a primitive anatomist, such as Susruta, 
may be easily understood. 

^11. The Ears 

1, Karna, ear. The organ denoted by this term is included 
anioiig the bones in the systems of Siisruta (§ 27) and Vagbhata I 
(§ rS7). The system of Atreya, in all three presentations, by 
Cliaraka (§ 4), Bheda (§ 12), and the Non-medical Version 
f§§ 16, 22), does not include it, probably for the same reason as 
<.'aased the exclusion of the eyeballs (§ 70). 



Fig, 3S. 

Pinna of the Right Ear. 

Showing — IL Helix. A, Aiitihelix. 0. Concha. 

2. Susruta, who includes the ears among the bones of the 
skeleton, was doubtless referring to the external ear, the auricle 
or pinna (Fig*. 33), w^hich is ‘ composed almost entirely of yellow 
fibro-eartilage In his class-list of the bones (§ 30) he explicitly 
enumerates the ear {karna) as an organ made of tender bone 
[iamm)^ that is, of cartilage. The other tw^o portions of the ear, 
the middle or tympanum which contains the three auditory 
ossicles, and the internal or labyrinth, both lying in the interior 
of the skull, appear, for that reason, to have escaped the notice of 
the early Indian anatomists. 

^ Dr. Potter^s Comjpend of Eiimian Anatomy^ f . W 
^ Dr, GerrisFs Textbook of Anatomy, 52, 69C. 
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APPARATUS CRITICUS 
A. The System oe Atreya-Chaeaka 

I 72. The Traditional Recension of Cliaraha 

1. The subjoined Traditional Recension of tbe Medical Version 
of tbe System of Atreya in tbe Compendium of Cbaraka 
{Caraka SamJiifd)^ Sdnra Stluma^ Vlltb Adhydya^ is edited from 
the following materials : 

1. A = Alwar Palace Library MS., No. 1624. 

2. = Deccan College MS., No. 868, fl. 30 1. 4-fl. 81 a, 

1.3. 

8. D^ = Deccan College MS., No. 925, fl. 107 5, 1.8-fl. 108 

1.4. 

4. 10^ = India Office MS., No. 388, fl. 225 I, 1. 2~fl. 226 a, 

1 . 1 . 

5. 10'^ = India Office MS., No. 851, fl. 71 6, 11. 2--18. 

6. T^ = Tubingen University MS., No. 458, fl. 324 1, 5~ 

fl. 325 ^2, L 6. 

7. T-^ = Tiibingeii University MS., No. 459, vol. II, fl. 29 

1. 3-fl. 30 a, 1. 3. 

8. S^ == Sarada MS. of Dr. P. Cordier. 

9. S^ = Sarada MS, of Jammu Library, No. 3266, fl. 118. 

10. EJ = Edition of Jlvananda, 1877, p. 370, 11. 5-19. 

2. It runs as follows: 

Tatr^^ayam sarirasy ^^anga- vibbagab I dvau babu dve saktbini siro- 
grivam^^antaradhirAti sad“aILgam^^angam U Trini sastani^ satany^^ 
astbnam saha danta-nakbena l tad^j^yatha t [1] dvatriiiisad^^dan- 

J So D^ S^ EJ and Cbakrapanidatta’s commentary. 10^ lias 
sastini, sastyani, S^ sastya, 10® sasty-adbikani ; A om. 
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tail, [2] dvatiim^ad^^daxit-olukhalakani [3] viiiisatir^BiakLiahj 
[ 4 ] sastili^ pani-pad-angiily-astliliii, [5] vim&tik pani-pada- 
^ilakah, [ 6 ] catvari pani-pada-salak-adliisthanani, [7] dve pars- 
nyor ^astliini, [ 8 ] catvarah padayor^^gulphali, [9] dvaii manikaii ^ 
liastayohs [ 10 ] catvary^^aratnyor ^^jasthini, [ 11 ] catvari jan- 
g-lmyokj [12] dve janiini [13] dve janii-kapalike, [14]'^ clvav^^ 
fini-nalakaa; [16] ® dvau bahu-nalakati, [16 < 3 ^]® dvav^amsaii, 
[16 1 ^] dve aiiisa-phalake ^^5 [17] dvav-aksakaii, [18] ekaiii^^ jatrii, 
[19] dve tfiliisake ^”5 [20] dve sroni-plialake [21] ekaiii bliag- 
asthij [22] pancaeatvarimsat-pn^tlia-gatany^^asthlni, [23] panca- 
dasa grivayam, [24] caturda^^^orasi, [25 a] dvayoh parsvayos 
catiirvimsatih parsiikali [25 ^] tavanti c^^aiva stlialakani 
[25 cj tavanti c^^aiva stkalak-arbndani [26] ekam lianv-astlii, 
[27] dve liann-mula-bandliane, [28] ek-asthi nasika-gandakuta- 
lalakini, [29] dvau saakhau, [30] catvari sirali-kapalani^'^ \ iti 
trini sastani^^^ satanyc^asthnaih saha danta-nakliena u 

For the translation , see § 4. 

^ So 10^, but olukhalani, oclukhalani, lO^T ^ olukhakani, 
A.S^'‘^EJ olfikhala-pbalaiii. 

* 10 ^ prstha-pada ; sasti-pMa, with pada cancelled in both 
MSS.j 1)^ sasti-pada; this false reading explains GangadhaFs emenda- 
tion ; S^ om. 

10 ^ paclayor. 

^ So but A.D‘^Tv have manibandhakau ; 10- 

panikau. 

10 ^ bahvor. 10 ^ janunor^^dve. 

prefix dvav-iiru. 

« A.T' pref. dvau brihii ; 10^ om. No. 15. 

^ om. Nos. 16a~21. skandha-phalake. 

evam. . . A taliike/P taiii-phalake. 

om. No. 20 . parsva-sthayos. 

So T“ and Giiakrapanidatta’s commentary ; paryukrih, and 

10^ paryuktah, both obviously corrupt for parsukah ; I)- parsvakSh ; 
A.S^ EJ prirsvavah, obviously wrong for parsavah or parsvakrih ; 
10*-^ panthakah; S“ om. 

A sthanaka, sthanakani, T- sthanalakani- 

A only arbudani, 10*-^ sthanak-arbiidani, sthanak-atmakrini. 

From here missing in A. 

EJ om. the final clause. 

So hutD^ IO^ T^ sa-sasti, §asta, 
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■ I 73. Restored Recension of Charaha 

On the gronnds explained in the fifth and sixth paragraphs 
the true form of the Medical Version of Charaka may be 
restored as follows : 

Tatr^ayaiii ^rlrasy^^anga-vibhagah I dvau bahii dve sakthini siro- 
grlvam^antaradhir^jiti sad-ahgam^angam ii Trini sastani satany<^ 
asthnam saha danta-nakhena \ tad^^yatha I [1] dvatrimsad^^dan- 
tali, [2] dvatrim&d^jdant-olukhalakani, [3] vimsatir^^nakhah, 
[4] sastih pani-pad-anguly-asthlni, [5] vimsatih pani-pada- 
salakah, [6] eatvari pani-pada-^lak-adhisthanani, [7] dve pars- 
nyor^^asthinT, [8] catvarah padayor^gulphah, [9] eatvdro manikdh ^ 
hastayohj [10] catvary^aratnyor^:^asthini, [11] eatvari janghayoh, 
[12] dve janunl, [13] dve kapdlike‘^, [14] dvav^?arii-nalakau^ [15] 
dvau bahii-nalakan, [16] ^ dve amsa-phalake, [17] dvav^^aksakaiu 
[18] ^ dve sroni-phalake, [19] ekam bhag«asthi, [20] ^ panca- 
catvarim&t^?prstha-gatany^asthIni 5 [21] ® caturdas^^orasi, [22 ^ 

dvayoh parsvayosiJcatnrvim&rtih parsvakah, [22 5] tavanti 
c^^aiva sthalakani, [22 <?] ® tavanti c^^aiva sthalak-arbudani, [23] 
paneadasa grlvayam, [24] ekaiii jatru, [25] dve talii^ake, [26] 
ekarh hanv-asthi, [27] dve hanu-miila-bandhane, [28] ek-asthi 
nfisika-gandakuta-lalatam, [29] dvau sankhau, [30] eatvari 
sirah-kapalani l iti trini sastani satany^^asthnam saha danta- 
nakheiia 1 1 

For the translation, see § 7. 

§74:, Spurious Recension of Charaka 

1 . Gangadhar’s spurious recension of the Medical V ersion of 
Charaka occurs in the Berhampore edition (1877-8), p. 185, k 26- 

^ Trad. Rec., dvau manikau, 

“ Trad. Rec., janu-kapalike. 

Trad. Rec. inserts dvavi^ariisau. 

^ Trad. Rec. places Nos. 18, 19, as Nos. 20, 21. 

Trad. Rec. places No- 20 as No. 22. 

Trad. Rec. places No. 21 and 22 u&c, as Nos. 24 and 25 a he. 

' Trad. Rec. places Nos. 24, 25, as Nos. 18, 19. 
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186, 1. 22. It is I’eprinted in the edition of Debendranath and 
Upendranath Sen (1897), p. 414, §§ 4, 5, and in the second 
edition of Jivananda (1896), p. 351, §§ 4, 5. It runs as follows : 

Tatr^Syam sarirasy^anga-vihhagah I dvaubahu,dve sakthini siio- 
grlvam^antavadhirciti sad-anganwangam II Trini sasty-adhikani 
&tany«asthnam saha dant-olukhala-nakhaih I tad^yatha I [1] dva- 
trijh&d#dant-olukbalani, [2] dvatrimsadi^dantab, [3] vimsatir<f 
nakbah, [4] viiisatih pani-pada-salakab, [5 a] catvarj^tfadhistba- 
nany^asam, [5 5] catvari pani-pada-prsthani,^ [6] sastir^^anguly- 
asthini, [7ffi] dve pSi-snyob, [75] dve kurc-adbab, [8] eatA^arab 
panyor^manikah, [9] catvarab padayor^gulpbah, [10] catvaiji^ 
aratnyoivasthini, [11] eatvai-i janghayob, [12] dvejanunob, [13] 
dve kurparayob, [14] dve uxvob, [15] dve bahvob, [16] s- 
•amsayoh, [17] dvau aksakau, [18] dve taliim, [19] dve sroni- 
pbalake, [20 u] ekam bbag-astbi, pumsam medhr-astbi, [20 5] 
ekatn trika-sariisritam, [20 c] ekam gud-asthi, [21] prstha-gatani 
pancatvim&t, [22] paneadasmstbini grivayam, [23] dve jatruni, 
[24] ekam banv-asthi, [25] dve hanu-mula-bandbane, [26 d\ dve 
lalate, [26 1] dve aksnob, [26 c] dve gandayoh, [26i] nSsikay^ 
trini ghon-akhyani, [27 d\ dvayob parsvayos^caturvimsatib, 
[275] eaturvimsatih panjar-astbini ea parsvakSni, [27 c] tav’anti 
e^aisaih stbalikSny<5arbud-akarani, tani dvisaptatih, [28] dvau 
sankhakau, [29] catvari sirab-kapalani, [30] vaksasi saptada& l 
iti trini sasty-adhikani satany^astbnam^iti II 

Por the translation, see § 8. 

2. The commentary of Gangadbar on the above recension runs 
as follows, aWm, pp. 185-7 : 

Dvau babu iti dve ange I dve sakthini iti dve ange i siro- 
grivamifity^ekam^angam I siras^ea griva Ci^eti tayoh samabara 
ity^ekavad-bhavam i antaradhir^iti ekam^ahgam I antar^madb- 
yam^adadbat^iti utpattya madhya-deba iti I ity^evam sad-aAgam« 
oTiggtri sariram I Susrute ’py^uktam saim-a-sarnkbya-vyakaranam 
^arire I tac^ea sad-angam sakhas^catasro, madbyam pafieamam, 
sastbam siia iti atra griva-paryantam sirah-samjnami^iti It 


’ This clause seems to be based on some false reading like that 
noticed in § 72, note 2. 
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TriMt j-adi I asthnaiia sasty-adhikani satani nrnam^^iti ! nami 
Mya-tantre trmi satanj^^asthnami^ityiJiiktam I katliam^ha sasty- 
adhikaBi ity^^ata aha * sahi^ety-adi I salya-tantre Siisrute ’py^^ 
iiktam t trini sa-sastany^Jasthi-satani veda-vadino bhasante I 
4ilya-tantresn yesami^^asthiiam visesena sastra-kriya cikitsite 
B^asti, tani sasty-astliini iii^opadisyante \ na tu ^na santi " iti 
krfcva n^opadifyante i tani ca sastir^?asthnamc?esa I dant-olukhala- 
iiakha-jatrv-asthmi sastis ^^taih saha trini satani bhavanty^^ 
asthnam^jiti \ tani vivrnoti \\ 

Dvatrim&d4ty-adi I dantanam dvatriihsat I ekaikasyiJaikai- 
kam^ulukhal-akrti-sthiti-sthanam^^iti dvatrim&di^eva dant-olu- 
khalani \ salya-tantre n^oktani I dvatrim&d^?dantas^?t^^uktas^^tad- 
grahanena tany^^api grhyante I vimsatir^^nakha iti salya-tantre 
n^?oktam I viiiisatih pani-pada-salaka iti dvayoh panyoh padayos^ 
ea dvayos^talesu catursii stlianesv^anguli-vimsater^:^mulesii sthita 
vimsatih salakah I sastir^^anguiy-astlimi \ pani-pada-eatnstaye 
vimsater^^angiillnami^ekaikasyam^angnlyam trini trlny^^asthini, 
tany^?ekaikasmin pani-pade pancadasa, catursu sastih i dve asthini 
I)arsnoh padayori^miile salakabhyo ’dhahsthance?ekaikam^jiti dve I 
dve kureadha iti panyoh salakabhyo ’dhastat^^^tac^chalaka- 
bandha ekaikam^jiti dvayoh panyori^mule dve asthini 1 parsnyor^ 
asthi-vat l tato 'dhastac^Jcatvarah panyori:^manika manibandha- 
sthane ekaikasmin panaii dve asthini dvayos^Jcatvari ! evanii?eva 
padayoSi^^catvaro giilpha iti \ tato ’dhastac^catvary^^aratnyor^Jas- 
thini \ hastayoh kosthe tv^^ekaikasmin dve dve asthini, tatas^' 
eatvari aratnyor^iti I evam eatvari janghayorc^asthlni gnlph- 
adhastaj^ijanti-paryante \ dve janunor^^iti prthii-gudik-akare \ 
evami^eva knrparayor^dve asthini I prakostha-bahvoh sandhaii 
ksudra-gitdik-akare dve J dve nrvor^jity^^ekaikasmin uraviJekai- 
kam^iti dve 1 evam^^eva s-amsayor^j^bahvor^jdve, ekaikasmin b&a w- 
ekaikam^ti dve I ity^^evam catasrsn pani-pada-rupasu sakhasu 
khalv^;ekaikasyam sakhayam nakhaih saha dvatrihi&d^asthmi, 
catasrsii tany^Jastaviihsaty-nttaranisatam bhavanti i salya-tantresu 
Susrnt-adisii nakh-aniiktatvad^sekaikasyain sakhayam saptavim- 

^ There ai^pears to be an error here in the print of the commentary. 
The three items which are mentioned, dant-ohtJchala (32), Qiakha (20), 
and jatnt (2), work out a total, not of 60, but only of 54. 
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satih, tany^Jast-ottai-a-satam^nktani I iti dantolukhala-danta-sahi- 
tani tany^asisvimsaty-uttara-sat-asthlni dvinavaty-adhika-iatam 
bkavanti I dvav^aksakav^ity-adi i atra dvifcva-prasangadtfdve talunl 
ity^iiktam l talu-gata-dvaya-varjamiJaksak-adisu khalv^^aksaka- 
sroni-bhaga-medhra-trika-guda-prsthesu dvaeatvarimsat I tad- 

yatha I dvav-,aksakau kaatli^adlio ’msakau dvau I dve sW-pha- 
lake iti nitamke dve i strinam ekam bkag-astM, piimsam medhi- 
asthi, trikam saihsrtam iJekam, gude e^aikami^iti pafica sronyam;- 
aksakau dvav^iti sapta, prstha-gatani paficatrimsad^iti dvaea- 
tviirimsat i atka grlvaiii praty^urdhvam saptatrimsad^ti I tad- 
yatka I dve tuliinl ity^ulitam l paSeadasa grivayam^iti I tesam« 
ekadasa grlvayam, kantkanadyaih eatvari i dve jatranl Nemek 
salya-tantre varnite I kanv-astki c«aikaih na varnitam^iti I dve 
kanu-mula-kandkane l dve Mate I dve aksnok I dve gandayo^ I 
nasikayarii trm^Iti gkana-rupa-vat I iti vaksyati I sirah-kapalani 
eatvari, dvau knkhakiv^ti jatini-gata-dvaya-vaijam pancatririi- 
sad^giivarii praty^iirdkvara l atka madkya-deke i dvayok pars- 
vayw-;^ity-adi t dvayok parsvayor«ekaikasmin parsvaka-mide vak- 
sasi lagnuni dvSdasa dvadasa iti eaturvimsatik I caturvimlatik 
panjar-astkmi parsvakSni I tany^ekaikasmin parsve dvada& dva- 
das^eti caturviiksatik I tavanti c^^aisaik stkalikaui prstke tv^^ 
arbud-akarani dvadasa dvadas^eti caturvimsatis^tani militva 
dvisaptatih i vaksasi saptada^<;eti i puvvam dve jatruni ity«uktain« 
ity«ek-5dkika-navatir<;inadkya-deke ll dvau sankkakau eatvari 
sirak-kapfilaniilti grivam praty<Jurdkvaik sad vyakkyatani iti 
militva sasty-adkikani tiipi satany^astknam bkavanti I tatra 
Mya-tantresu dautolukhalani dvatrimsad^vimsatuvnakha jatruni 
dve kanv-astki e#aikam«ti prtkan^^n«oeyante ^ I danta-grakanena 
dantolukkalanam grakanat I nakkanam bakyatvat I jatruni 
dva}mr«vaksaso ’stki-grakanena grahanat I kanv-astknas«ca yau- 
vane prtkaktvabhad^dvitvam^iti na virodkahii 

§ 75. The Glosses of ChahxtpdnicluUa 

Tke glosses of Chakrapanidatta are edited from tke following 
materials: 

> See the preceding note. This clause seems to involve a similar 
error ; for tke four items 32 -i- 20 ■+ 2 + 1 give a total 55, but not 60. 
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1. T = Tiibingm MS., No. 46S (vol. II), fls. 284^, 285 a, 

2. C = Copy of the osteological statement, as contained in the 
manuscript in Dr. P. Cordier’s possession (see § 11, footnote 1), 
kindly supplied by him to me. 

They run as follows : 

Tatra ayam^^ity-adi \ ^ro-grlvam^^etad^^ekam^^eva siro-vivaksa- 
yam I antaradhir^^madhye i sastani iti sasty-adhikani l dant-olu- 
khalakam yatr^^a&’ito dantali^ l yadyapinakhaVividhaStapTtiyena 
mala-bhoga-posyatvena mala eva ^ praksiptasi^tathajDc^ih^asthi- 
ta ^-rupa-yogasy^^api vidyamanatvad^Jasthi-gananayam pathitah^ \ 
pratyaiigiili-parva-trayam tena vimsaty-anguli-gatami;^asthnahi 
vimsati-trayam ^ bhavati l vrddh-angusthe ca hasta-pada-pravi- 
stam trtlyam*^ parva jheyam I vrddh-angustha-salaka api svalpa- 
pramana jheyfi l angullnaih salaka yatra saiiilagnah taci^chalak- 
adhisthanam kjanu janukaih^ jangh-orvoh sandhill l aksakau 
kosth-avak aihsa-jatru-sandheh kilakau^ i taliisake talv-asthini i 

T dant-olukhalako, C dautes^uliikhalam yateasrita dantah 1 

® T vividhasitapitlyena mana-bhoga-posyatveiia mana eva ; C 
vividhaMtapItiye mala-bhaga-posyatvena male eva l 

^ T astita ii ^ So T ; C has patitah I 

^ So C ; T reads annam virhsatiyaih \ 

® So T, except that it has va for ca. C reads yad^dhastac^pada- 
pravistaih tat trtiyam \ 

C tatra salak-ahgusth-adhisthanam I 

^ T om. jann, 0 oin. janukam i 

^ Conjectural; T has aksakas-kostamvamkasayattu sandhe kilakau: 
C reads aksaVi^iv^Jaksakau jatru-sandheh kilakaul The reading of C 
conveys the impression of being a conjectural emendation of a corrupt 
text, perhaps made by the person who copied C for Dr. P. Cordier. 
It is clearly not the original reading; for (1) it is so simple and easy 
that it seems difficult to conceive how a copyist, however ignorant he 
might he, should transmogrify it into the reading of the Tubingen 
MS., fi’om which it widely differs ; and (2) it involves for the terms 
yajfrifi and sandhi the meanings ' collar-hone * and ^connecting-link’, 
which are quite unknown to the older Indian medical science (see 
§ 62). Literally that reading may he translated : ‘ The two axle-like 
aksaha are the pegs of the clavicular connexion’; i. e. the two 
clavicles {ja>tru) which connect {sandhi) the neck with the shoulder 
are pegs {kilako) resembling the axle of a car which connects its 
wheels with one another, and hence are called /little axles ’ {aksaha, 
diminutive of dksa). In the older Indian Medicine, jatru means the 
windpipe or neck, sandhi denotes an articulation. See my article 
in the Journal of the Royal Asidtio Society for 190 pp. 922 ff. 
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bhag-asthi abhimukham kati-sandhana-karakam^^ tiryag-astbn 
sthalakani iti parsukanam mula-sthanani nimnam^^ l sthalak- 
arbudani tu pai-suk-asthisu nimnesu madbye sthitany ^c^arbud- 
akarany^astbini I nasika-gandakuta-lalatair^militva* ekam^eva 
astbi gananlyam 1 ye® tu prtbag-angani ®^=pathanti te?am nasa,- 

o-andakuta-lalatanamtrayanamtrmy^evaastblmiti na sankbya- 

puranam It 

For tbe translation, see § 11. 

I 76 . The Traditional Recension of Bhecla 

Tbe traditional recension of tbe Medical Version of Atreya s 

system in tbe Compendium of Bbeda {Sdrvm StMiia, %'II 
is edited from tbe following sources: 

1. Tbe copy of tbe Tanjore Manuscript wbicb, as stated m 
^ 12 is my possession. It is a beautifully written copy in 
Telugu cbaraeters, carefully collated with tbe original manu- 
script by Mr. C. Kiisbnayya, tbe Tanjore Palace Librarian. 

2. A copy, in Roman cbaraeters, of tbe osteological statement, 
kindly made for me by Professor Jolly, from tbe copy of 
the Tanjore manuscript in tbe possession of Dr. P. Cordier 

(marked J). ^ ; 

3. An edited copy, in Boman, of the same statement, kimliy 

supplied to me by Dr. P. Cordier from his copy of the Tanjore 
manuscript (marked G). 

Seeing that the Bbe^ manuscript is unique and very dillieutt 
of access, tbe osteological statement is first reproduced exactly as 
it stands in my excellent copy. This reproduction is followed by 
an amended copy, edited fr-om tbe sources mentioned above. 
A translation of it is given in § 12. 

1 So 0 ; but T reads atisukbadi kaya-sandbana-karakaiii I 

“ So T • but C reads mula-sthana-laguani 1 

2 So T ; but C reads only parsuka-mulany i 

* So T; but G has lalapnam-eka-mulatvad, which reading yields 
exactly the same sense. „ „ , m ,, -i , 

■rToni.yel » So G ; but T pvthag-ganaiiat I 

' So T; but G has ekatvena tu for iti na, which yields the same 


meaning. 
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1 . Beprocluciion. 

Trim sastiai^ savSny^^asthaih^ tad-jatha I dvatiimsad^sdaiiitat i 
dvatrim&d^daiht-olukhalakani ^ l vimsati pani-pada-salanany^J 
amguly-asthmi Yimsatih I pani-pada-Maka catvari I pani-pada« 
salak-adliisthanani dve^ I parsor ^^j^asthlni catvarali I padayor^^ 
galbah*^ dvan mapikau panike dve hastayoh catyary^^amsayor ^ 
^^astlimi dve jamg]iayor<jdYe januni® dve janu-kapanike dvav<? 
uru dvav^Juru-nasakau dvavi^asau dve ansa-phalake dvav^^ 
amksanau ekam jatru (^) dve talu dve cubuke dve ^roni- 
pbalake i ekam bbag-Sstbi i pamcacatvarim&t^jprstba-gat-odbrs- 
tbiti parbcadasa grivayam I caturdasi^orasi \ caturvimsati par- 
saka^® I parsvayor 2®ijyavamti c^Jaiva sthalakani tavamti c^^aiva 
stbalak-arbudakani i ekam hanv-asthi dve hanu-barndhane \ 
ekani nas-asthi tatba banukuta-lati \ catvari slrsa4vapalani ll 

2 . Edition. 

Trini sastmi ^atanyi^asthnam I tad-yaths I [1] dvatrim&d^ 
daBtah, [2] dvatrim^adi^dant-olukhalakani, [3] vimsatir^^nakhab^'^, 
[4] sasty^^i^angaly-astbmi, [5] vimsatiJb pani-pada-salakah, [6] 


^ J.C sastmi. 

® So also J, but C satany. ® J.C astbnam. 

^ So also 0, but J olukbulani. 

® So the three preceding clauses also in J, but C edits them as 

follows : ‘ vimsatih pani-pada-salakah I ahguly-asthuii { 

catvari pani-pada-saMk-adhisthanani \ ’ 

® C parsnyor. C giilphah. 

® C aratnyor. ® C januni. C kapalike. 

So also J, hut G nalakau. 

J dvau nasau; but G dvavi^aihsau. 

J anna-phalake ; but C aihsa-phalake. 

J vamksaiiau; but G aksakavi?. 

J jatru; C jatru. ' J talu. 

So also J ; but G gatanyi?asthini, J.C caturvimsati. 

So also J ; but G parsvakani, J parsvayo. 

So also G; but J arbudani. 

So also J ; but G hanu-mula-bandimne. 

J lat; but C ialatam. 


These two words are omitted in the original by. a confused 
blunder of the scribe. ... 
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catvari priQi-prida-salak-adhisttenaTii, [7] dve pSrsnyort^astliini, 
[8] catvarah padayor^^gulphali, [9] dvau manikaii^ hastayok, 
[10] catvary^aratnyor^^asthlni, [11] dve janghayot, [13] "dve 
januni, [13] dve janu-kapalike, [14] ^ dvavc^dra-nalakaii, [15] 
deest, [16 a] dvaviJamsaii, [16 ii] dve amsa-plaalake, [17] dvav^^ 
aksakau^, [18] ekam jatro, [19] dve talnnl^ [20] dve svroni- 
phalake, [21] ekam bhag-asthi, [32] pancacatvarimM^^prstlia- 
gatan}v^astiilni [23] pancadasa grivayain, [24] catiirdas^^orasi, 
[25//] eatnrvim&tili parsvakab, [25 i] parsvayor^^yavanti 
c^^^aiva stbrilakani, [25 c] tavanti c^^aiva sthalak-arbudani, [26] 
ekaiii lianv-astbi, [27] dve Imnu-mula-bandhane, [28 a] ekam 
nfis-astM, [28 b] tatha hanukuta-lalate, [29] deest, [30] eatvari 
sirsa-kapalani II 


I 77. The Non-meclical Version of Ydjnavalhya 

The traditional recension of the Non-medical Version of 
Atreya’s System in the Law-book of Yajnavalkya is edited from 
the following sources : 

1. ASB^ = Asiatic Society of Bengal, No. I B 51. 


2. 

ASB2 = 

39 

„ „ No. II A 10. 

3. 

ASB3 = 

99 

„ „ No. II A 11. 

4. 

Bd. = 

Bodleian MS., No. 65. 

6. 

Bl. = 

Berlin MS,, No. 340 (Prof. Stenzler s A, p, 

6. 

IQi = 

India Office, No. 1079. 

7. 

10'^ = 

99 

„ No. 1176. 

8. 

103 = 

39 

„ No. 1278. 

9. 

10^ = 

J3 

„ No. 1786. 

10. 

10* = 

>y 

„ No. 2035. 

11. 

IQo = 

99 

„ No. 2060. 

12. 

101^ = 

99 

„ No. 2074. 

13. 

10® = 

39 

„ No. 2167. 

^ Fdn^ihe dve 

and dm cvhuhe^ in the original, are marginal , 


which have got into the text. 

® Dmv^urUj in the original, is an obvious false duplication. 

* Amksanau and odhrsthitiy in the original, are obvious clerical 
errors. 
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■14. 10® = India Office, No* 2823. 

15. ' 10^^ =' „ No. 3022. 

16. 10^^ =: „ „ No. 23(50). ■ 

17. St. = Prof. Stenzler’s edition, pp. 89, 90. 

It riiiis as follows : 

Sad^angani tath^jasthnam ca saha sastya sata-trayam U 84 II 
Sthalaili sat a eatubsastiri^danta vai, vimsatir<nabliah I 
pani-pada-salakas^^ca, tasam sthana-catustayam II 85 W 
Sasty^i^angiilinani, dve parsnyor^^gulpliesu ca catustayam I 
catvary^aratnik-astlimi, janghayos^^tavad^Jeva tu U 86 U 
Dve dve jann-kapol-oruphalak-amsasamudbkave I 
aksa-talusake sronipkalake ca vinirdiset U 87 II 
Btagastliyi^ekam, tatha prsthe catvarimsac^ca panca I 

griva pancadas-asthih syajVjatrv^Jekam ^ ca, tatha hanuh II 88 II 
Tan-mule dve lalat-aksi-gande, nasa ghan-asthika ^ I 

parsvakah sthalakaih sardham^^arhudais^J^ca dvisaptatih H 89 il 
Dvau sankhakaii, kapalani catvari sirasasi^tatha I 

urah saptadas-asthi^Iti purusasy^^asthi-samgrahah II 90 U 

For the translation, see § 16. 

I 78. Gangadhar's Recension of the Non-medical 
Version 

GangMhar’s recension of the Non-medical Version, reprinted 
from his Berhampore edition, pp. 187-8, runs as follows, his 
emendations being shown in italics. (Translation in § 18.) ; 

Sthalaih saha catuhsastir^;dasana, vimsatir^nakhah I 

pani“pada-salakas??ea, tasaiii sthana-catustayam 11 85 or 28 II 
Sasty^^angulinam, dve parsnyoh, kurc-ddho mani-gulphayoh I 
eatvary^?aratnyos^?c^asthini, janghayam tad-vadi^eva ca 11 86 
or 2911 

' So Bd., Bl., ; but ASB®, 10^-*, St. jatrv^?ekaikam ; I0« 

originally had Jatrv^^ekaikam, but corrected by the same hand to 
jatrvt?ekam ca ; ASB® Jatru]DLy^^ekam ; ASB^ jatravt?ekam ; 10® 

jalikam ca; 10® om. 

® ASB^ nanamghrinasthika. 
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I)ve (Ive jiiiii-^^?i?;p^?'-oruphailak-amsasai]QBdbhave I 

akfa-taliisake sromphalake c^aivami^adiset It 87 or 30 Si 
BkagasthjiJekam, trike, pay mi, prstlie trimkc^yca panca ca I 

griva paScadas-asthim sj^^^jatrvoekaikajh, tatha hanoh IS 88 or 
31 IS 

Tan-miile dTe, lalat-aksi-gande, nasa ghan-asthika S 

pars¥aka-stlialikaih sardham^Jarbiidani dvisaptatik IS 89 or 32 H 
Draii saakhakau, kapalani eatvar^veva sirasyc^atha i 

iirak pancadas-asthi syat, pnrusasy^^asthi-samgraliah ir 90 or 
33 IS 

Ity^?etad^?eva Agneya-piirane YajSayalkya^Samhitayam ca 
smrtavi^uktam IS 

This recension is not quite easy to construe so as to work 
out the required total of 360. The main diJEculty lies in the 
second verse. There may be an error in the text ; but taking 
it as it stands, it would seem that the numeral which is meant 
to be construed with mani-gtdphayoh is the subsequent catvdri, 
four, which likewise governs aratni and janglia. That is to say, 

‘ of wrist-bones and ankle-bones there are four, also in the fore- 
arms, and likewise in the legs.* It would also seem that the 
dual pdrmyoh is meant to indicate, not the two heels of the 
feet, but the heels (supposed to be) in the hands as well as 
in the feet (see §§ 32, 50). The meaning of dve pdmiyoh, 
therefore, is ' there are two bones in either of the two sets of 
heels’, that is, there are two heels in the hands and two in the 
feet, or altogether four heels. This, no doubt, gives the impres- 
sion of a rather forced interpretation : the more obvious meaning 
would seem to be, ‘ there are two bones in the heels (of the 
feet), and two in the wrists as well as in the ankles * ; that is to 
say, there are only two heels, two wrist-bones, and two ankle - 
bones. But with this, apparently more natural, interpretation, 
it is impossible to work out satisfactorily the total of Ganga- 
dhar’s recension. That (as shown in § 19) is only possible with 
the alternative interpretation. And there is this to be said for 
the latter interpretation, that, as shown by his reconstruction of 
Charaka*s Medical Version (§§ 8, 23), Gangadhar certainly held 
the existence of four wrist-bones, as well as four ankle-bones. 
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As to his doctrine of four heels, he was, no doubt, guided by the 
Traditional Recension of Susruta's system (§ 27), and by the 
sjstem of'Vagbhata I (§ 37), 


f 79. The Commentary of Apardrha 

The commentary of Apararka on the Non-medical Version^ 
edited from the India Office MS., No. 3022, runs as follows : 

[Verse 84.] Sad^^angani ity-adina manusya-sarlram^^eva 

nirupayati I I sirah pani padau madhya-kaya iti sad^^ 

ahgani I asthmi ca sasty-adhika-sata-traya-samkhyakani manii- 
sya-sariram dharayantiti 

[Verse 85.] uktam^Jasthi-samkhyam^?upapadayitum^aha l danta 
dvatrimsat I dvatrimsadi^eva tesam sthala-samkhyakany^Jayatan- 
ilsthlni \ evam sa-sthala ^ dantas^^catuhsastir^bhavanti !....» 
nakhas^ca vimsatih I panyoh padayos^c^^^anguli-mulani ^alaksh 
tas^^ca vimlatih I tasam ca salakanam sthanam<?astki-catustayam I 
evam^i^ast-ottai'-asthi-satam U 

[Verse 86.] ekaikasyam^angulyam^^asthi-trayam tatas^^ca 
sarvasam^?angullnaih sastir^asthlni I padayoh pascimau bhagau 
parsnl, tayor^^asthi-dvayam i jangha-parsnyoh sandhi-pradesatvam 
tad-bahir-avasthitau ekatra pade gulphau, tatas^^ca padayor^j 
gulphesu catvary^^asthini \ aratnir^eva aratnikah, yady-apy^aratni- 
sabdo bahv-agraha eva vartate tath-apy^atra asthi-catustaya- 
samkhya-sampatty-artharh prayujyamanah, samagram^Jeva has- 
tam^aha, evami^aratnik-asthmi bharanti I jangha-sabdo ^pi tath^ 
aiva samagra-pada-vacano ^ 'tra, tatas^Jca janghayor^fapi catvary^^ 
eva asthini t esam eatussaptatih I purvena ast-ottara-satena saha 
dyyasitam satam 11 kim ca II 

[Verse 87.] januni jangh-oru-sandhl 1 kapolau gallau 1 urii 
sakthini, te ca phalak-akare 1 amsau bahu-mule, tat-samudbhave I 
tatha aksa-talusake netra-prant-asthini I sroni-phalake jah- 
gha-prstha-madhya-desau I praty-abhidhanam dve dve asthini I 
evamvidhaya samkhyaya saha caturnavaty-adhikam satam H 
kim ca 11 


^ MS. sa-sthalam. 


^ MS, pade vacano. 
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[Verse 88.] bhag-asthi upastli-astliy^Jekam t prsthe paneacatva- 
riili&t I gnvayam pancadasa I jatruni uro- msayos^sandliav^ekam I 
ImnnsiJcibukam, tad^apy^ek-asthi I s^^aisa trisastih I purvaya sam- 
khyaya saka &ta-dvayam saptapaneasad-adhikam n kim ca II 

[Verse 89.] tan-mule dve astkim I tatka lalat-astky^ekam i 
tathifaksayori?dve I gandayor^dve I kapol-aksi-madkya-prade&u 
gaudau I nasi ghana-samjnaken^^astkn^japyiJukta ^ veditavya I tena 
tad^?asthy^?ekam U parsuka vankrayak, tak stkalakair^^arbuda- 
saiiijSakaisi^ca astkibhis^^sardham dvasaptatih I purvaiivastabhis^^ 
sardkam^^asitik I purva-samkhyaya saka sapta-trimsad-adkika- 
iata-trayam II kim ca II 

[Verse 90.] bkru-karna-madkya-pradesau sankkau I astkini 

siras-sambandklni kapal-akarani catvari I I tiro vaksas^^ 

tasya saptadasa I tatak trayovimsatik I purva-samkky-opeta sasty- 
adhikam &ta-trayam i esa purusasya mannsya-sarirasya astki- 
samkhya-samgrakak II 

Translation, 

[Verse 84.] With the words ‘six parts, &c.' the author de- 
scribes the buman body the head, the two hands, the 

two feet, and the trunk : these are the six parts ; and the bones, 
which number three hundred and sixty, support the body of 
man. 

[Verse 85.] Detailing the said number of bones the author 
says : the teeth {ianta) are thii‘ty-two ; thirty-two are also their 
socket-bones, termed ; hence the teeth, together wdth their 

sockets, amount to sixty-four . * . . . The nails (mMa) number 
twenty. The long bones (mldM) form the bases of the fingers 
of the hands and feet ; they also number twenty. The bases 
[stMna) of the long bones number four^. Thus we have alto- 
gether one hundred and eight bones. 

[Verse 86.] In each digit (annuli) there are three bones ; 
hence in all the digits together there are sixty hones. The heels 
{pdrsni) are the posterior parts of the two feet. They contain 
two bones. At the place where the leg and heel join there are, 
externally, in each foot, two ankle-bones {g%ilpha)\ and hence the 

^ MS. samjnakenasthapukra. 

® See the Exegetical Hote in § 83. 
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ankle-bones of tbe two feet number four. Aratnikd is a synonym 
of aratn% forearm : tboug^h the word ■ forearm ’ (arai?ii) does not 
really include the arm {halm), yet here, for the sake of obtaining 
the number four of the bones, it is employed in that sense [i.e. 
as including the arms]. The author is speaking really of the 
whole upper limb ; hence the bones of the ‘ forearms ’ {aratni) 
number four. Similarly the word 'leg* {jaiighd) here signifies 
the whole lower limb ; and hence the bones of the two legs also 
number four. These items together number seventy ; and these, 
together with the aforementioned one hundred and eight, 
amount to one hundred and eighty-two bones. Further ; 

[Verse 87.] The two knees {janii) are the two joints between 
the leg and the thigh. By the two kajpola the two cheeks are 
meant ; and by the two dm the two thighs, which are shaped 
like boards. The two shoulders (or shoulder-summits, amsa) are 
the bases from which the arms spring. Next, by the two aha^^ 
tdlmaha, the two bones are meant which lie on the edge of the 
eye. The two hip-blades {^roni’-phalaha) are the two places 
between the two lower limbs and the back. Each item consists 
of two bones. Together with the number (twelve) thus obtained, 
the total of the bones amounts to one hundred and ninety-four. 
Further: 

[Verse 88.] The (hhagastki) or private bone is one. 

In the back {g^p^tha) there are forty-five bones; in the neck 
{grlvd) fifteen ; in the windpipe {jatm), at the joint of the breast 
and shoulder, one. Hanu signifies the chin ; that also consists of 
one bone. This makes sixty-three bones ; and with the aforesaid 
number (194) the total amounts to two hundred and fifty-seven. 
Further: 

[Verse 89.] At the back of that bone [i.e. of the chin] there 
are two bones. Next, the brow contains one bone. Next, in 
the two eyes, there are two bones ; so also there are two in the 
two gandayhj which term the two places intermediate between 
the cheeks and the eyes are meant. The nose must be under- 
stood to be expressed also by the term gkam-houQ, Parhika 
denotes the ribs ; these, together with their sockets {dtJidlaka) 
and the so-called tubercles {arbuda), number seventy-two. With 
the previous eight bones they amount to eighty; and these, 
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together with the pTevionsly stated number (257), amoBiit to 
three hundred and thirty-seTen. Further: 

[Verse 90.] The two temples (hnMa) are the two places 
intermediate between the eyebrows and the ears. The pan- 
shax^ed bones (kajmla) which constitute the cranium number 
four * . . . Urm signifies the breast; it contains seventeen 
bones. Hence we have altogether twenty-three ; and these, 
together with the previously numbered (337), amount to a total 
of three hundred and sixty. This makes up the aggregate 
number of bones of the human skeleton. 


I 80 . The Commentary of Vijndnesvara 

In the ]\ritakshara commentary of Vijnanesvara, the passages 
on the ISTon-medical Version, edited from the India Office MSS., 
Nos. 1079, 2035, 2060, run as follows: 

[Verse 84.] Tathu^angani sadi^eva kara-yiigmam carana-yuga- 
lam^iittamangam gatram^^iti I asthnaih tu sasti-sahitam &ta- 
trayam ^Juparitana-sat-sIoka-vaksyamanam^?avagantavyam 1 1 kim 
ca H 

[Verse 85.] sthalani danta-mula-pradesa-sthany^Jasthlni dva- 
trimsat 1 tais^^saha dvatrimlad^dantasifeatuhsastir^^bhavanti I na- 
khah kara-ruha vimsatih I hasta-pada-sthitani salak-akarany<?asthi- 
ni manibandhasy^fopari-vartinyifangali-mula-sthani vimsatiri?eva I 
tesam nakhanaih &lak-asthnarh ca stbana-catustayam dvau ca- 
ranau karau ca I ity^^evamt^asthnam catur-uttara-satam H kiih 
ea n 

[Verse 86.] vimsatiivangulayasi^tasam^?ekaikasya tiini trmi, 
ity^?evam^anguli-sambaddhany^?asthini sastir^^bhavanti I paclayoh 
pasciniaii bhagau parsnl, tayoivasthini dve I ekaikasmin pade 
gulphau clvav^?ity 1 ^evanl catursu gulpbesu catvary^^asthini I babvor^f 
aratni-pramapni catvaryt?asthiniljanghayos^?catavad?s^eva catvaril 
ity^evarh catuhsaptatih U kim ea W 

[Verse 87.] jangh-oru-sandhir^ganuh I kapolo gallab I uruh 
sakthi, tat phalakam t amso bhuja-sirah 1 aksah karna-netravor<j 
madhye &nkhadt?adhobhagah i talusakam kakudam I sronih ka« 
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kodmini, tat phalakam I tesam^?ekaikaso ’sthini dve dve vinir- 
(liset I ity^sevaiii caturdas^Jasthini khavanti H kiih ca W 

[Verse 88.] guky-astliyiJ^ekam * prsthe pascima-bkage panca- 
catvarim&d^Jasthlni bliavanti I griva kandhara, sa paneadas- 
astbib syat I vakso-’msayob sandbirigatrn, prati-jatrvi^ekaikam l 
baBns^^cibukam, tatr^Japy^Jekam^asthi I ity^evam catuhsastib li 
kim ca il 

[Verse 89.] tasya banor^fmule *stbiiii dye I lalatam bbalam I 
aksi caksub I gandah kapol-aksayor^^madhya-pradesah ! tesam 
samabaro lalat-aksi-gandam^ tatra pratyekarQ^^astbi-yugalam I 
nasa gliana-samjnak-asthimatl \ parsvakab kaks-adhahpradesa- 
sambaddhany^?astbmi, tad-adhara-bbutani stbalakani, taib stbala- 
kaib arbudaisi^Ci^astbi-visesaib saba pavsvaka dvisaptatib \ purv- 
oktaisi^ca navabbib sardhamt^ekasitii*i?bbavanti li him ca ll 

[Verse 90.] bbru-karnayor^^madhya-pradesav^^astbi-visesan 
sankhakan l sirasab sambandblni catvari kapalani 1 uro vaksab, 
tat^^saptadas-astbikam 1 ity^^evam trayovimsatih 1 pury-oktais^^ca 
saba sasty-adhikam sata-trayam^^ity^eyam purusasy^^asthi-saih- 
grabab katbitah n 

Tramlation, 

[Verse 84.] Tbe six parts of tbe body are tbe following : tbe 
pair of bands, tbe pair of feet, tbe bead, and tbe trunk. As to 
tbe three bundred and sixty bones, they must be understood to 
be detailed in tbe ensuing six verses; as thus: 

[Verse 85.] Tbe sockets (stMla)/i,e. the bones which hold the 
roots of tbe teeth, number thirty-two. Together with them the 
thirty-two teeth {danta) amount to sixty-four. Tbe nails {naklia) 
which grow on tbe bands [and feet] number twenty. Tbe 
pencil-like {ialdhd) bones, occurring in the bands and feet, 
situated above tbe wrist-bones [and ankle-bones] and at the 
roots of the digits, number also twenty. These nails and long 
bones have four places two feet and tbe 

two hands.^ So far, tbe bones amount to one bundred and 
four. Turtber, 

[Verse 86.] Tbe digits {anguli) number twenty ; in each of 
them there are three bones ; thus the bones which make up the 
digits amount to sixty. The heels {pdrmi) are the posterior parts 
^ See the Exegetical Note in § 83. 
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of tlie two feet ; their bones nnmbei* two. In each foot there are 
two ankle-bones {gnlpha ) ; thns in the four ankles there are four 
bones. The bones of the two arms being implied in the 

term forearm {araini)^ number four. Those of the two legs 
[ganglia) likewise number four. Further, 

[Verse 87.] The knee {gan%) is the joint of the leg and thigh. 
The term hapola signifies the cheek. The thigh (iim) is the 
broad bone of the lower limb. The shoulder [am^a) 

signifies the head of the arm (i. e. the summit of the shoulder). 
Bj the term aha is meant that part which lies below the temple 
between the ear and the eye. The term tdlusaka denotes the 
hard palate. The hip [honi) is the broad hone [phalaka) in the 
loins. In each of these organs one should recognize two hones. 
Thus we have altogether foin*teen hones. Further, 

[Verse 88.] The private part [guhy a) comisi^ of one hone. In 
the hack [pr^ftlia], or posterior part of the body, there are 
forty-five bones. The term grwd signifies the neck ; it consists of 
fifteen bones. The collar-bone (jatru) is the junction of breast 
and shoulder [i.e. head of the arm, or summit of the shoulder: 
see verse 87] ; either collar-bone contains one hone. The term 
lia7iu signifies the chin ; it also contains one bone. Thus we 
have altogether sixty-four bones. Further, 

[Verse 89.] At the back of the chm [ham) there are two 
bones. The term signifies the brow ; ahi^ the eye; gancla, 
the spot between the cheek and the eye. The aggregate of 
these (three organs) is indicated by the compound of the three 
terms laldta^ akd^ gancla ; each of the three component parts 
consists of a pair of bones. The nose [ndm) is the bone termed 
gliana. The ribs ( pdrhalca) are the bones which make up the 
part of tbe body situated below the armpits ; the sockets 
[^thdhha) are their supporters ; with these supporters, and with 
the peculiar bones termed tubercles [arlnda), the ribs number 
seventy-two. Thus, together with the previously mentioned 
nine, we have eighty-one bones. Further, 

[Verse 90.] In the space intermediate between the eyebrow 
and the ear there are the two peculiar bones termed temples 
[ianklid)* The pan-shaped bones which constitute the cranium 
[itfah-kapdla) number four, The term denotes the breast ; 
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it contaiiis ’ seventeen bones. Thus we have altog*ether twenty-' 
three bones; and these, together with all the afore-mentioned, 
make up the total of three hundred and sixty bones which 
constitute the skeleton of man. 

I 81. The Commentary of ^ulapani 

The commentary of Sulapani, called Dipakalika, on the Non- 
medical Version, edited from the India OjEee MS., No. 1278, 
runs as, follows : 

[Verse 84] Asthnam^?api sasty-adhikam &ta-trayam , r tad- 
vibhagam^?aha. 

[Verse 85.] sthalair^^ity-adi I sthalani danta-bandha ^-sthanani, 
taih saha dantas^^eatuhsastih I nakhas^ca vimsatih I pani-pada- 
salakasi^ca vimsatih I tesam hasta-dvayena pada-dvayena ca 
sthana-catiistayam I evam ca catur-uttara-satami^asthmi W 

[Verse 86.] sasty^^ity-adi I angullnam pratyekam trlni trlni 
ity^Jevaih sastiivasthini I aratnik-asthmi bahvoh I evam ca 
catiihsaptatir^Jasthini 11 

[Verse 87.] dve dve ity-adi I aksa-samjhe dvel janu-samjne 
dve I evam ca caturdas^Jasthmi tl , ’ ■ 

[Verse 88.] bhag-asthi ity-adi I hanus^i^cibukam I evam 
catiihsastir^asthini li ■ ■ 

[Verse 89.] tan-mula ity-adi I tan-mule hanu-mule, dve la- 
late 1 aksi-gande dve I nasayaih ca ghan-asthikayamt^ekam I 
parsvakah panjar-asthini, tad-adharaih sthalair^^arbudais^^ca saha 
dvisaptatir^^bhavati I evam^jekasltir^?asthlni 11 

[Verse 90.] dvav^ity-adi I karna-bhruvor<;madhye dvau sankha- 
kau I sirasah kapalani catviri I urah saptadasa I evam trayoviiii- 
satih I evam puriisasya asthi-samgrahah kathitah II 

Tramlation, 

[Verse 84.] The number of bones is three hundred and sixty. 
The author states their details. 

[Verse 85.] * With the sockets,’ &c. The sockets (stMla) 
are the fixing places of the teeth. Together with these, the 
teeth number sixty-four. The nails number twenty. 


^ MS. buddha. 


2 MS. hanu. 
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The long bones {MuM) of the hands and feet also number twenty. 
The bases {dJidm) of them [i.e, of the nails], by i*eason of there 
being a pair of hands and a pair of feet, are foiir.^ Thus (in 
this Terse) the bones amount to one hnndi-ed and four. 

[Verse 86.] ‘ Sixty,' &e. Each &igii{anguli) has three bones ; 
thus there are altogether sixty bones. The bones of the fore- 
arms signify those of the two arms [bdku). Thus (in 

this verse) there are altogether sixty-four bones. 

[Verse 87.] ^ Two each,' &e. The so-called collar-bones [aha) 
number two. The so-called knees {jam) number two. Thus 
(in this verse) there are altogether fourteen bones. 

[Verse 88.] ‘ The pubic bone,' &c. By Iianii is meant the 
chin. Thus (in this verse) there are altogether sixty-four 
hones. 

[Verse 89.] ‘At the base of it,’ &c. The two bases of it 
(tan-mule) refer to the bases of the chin. There are two brows 
(laldta) ; also two each of eyes (aim) and cheeks (ganda). In 
the ghana-houe^ that is, in the nose (w«M), there is one hone. 
The ribs (pdrhaka) are the bones of the (thoracic) cage; 
together with their sockets (sthdla) and tubercles (arhuda) they 
number seventy-two. Thus (in this verse) there are altogether 
eighty-one hones. 

[Verse 90.] ‘Two,' &c. Bet-ween the ears and the eyebrows 
there are the two temples {hnhka). HhQ pan-shaped bones 
(kajidla) of the cranium niimher four. The breast (tiras) has 
seventeen hones. Thus (in this verse) the total is twenty-three. 
Herewith the bones of the skeleton of man have been explained. 


f 82. The Commentary of Mitramisra 

The commentary of Mitramisra on the Non-medical Version, 
edited from the India OfBee MS., -No. 1176, runs as follows : 

[Verse 84.] Karadvaya-caranadvaya-siro-gatrani sad^angani i 
asthnam sasti-sahitam &ta-trayaih sat-sloka^-vaksyamanapra- 
karena dharayanti I . . . Jl 

^ See the Exegetical Note in § 83. 


* MS. slokya. 
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[Terse 85.] dvatrimsata sthalair^^danta-mula-pradefe-stBairc:; 
asthibMli sahita dvatrim&d^^^dantas^^catuhsastir^ibliavati I paai- 
pada-naklia vimsatih I pani-pada-stah &lakasiJtad-.akaraiiyiJastbiDi 
ca vimsatiivmapibandbasya gulpbasya ca puro-vartini I tesam 
nakhanam &lakanairi ca miila-pradesa-rupam stbana-catiistayam 
kara-dvayam carana^dvayam ^ ca I ityi^evam^atra eatur-adhikam 
satam^^astbnain II uktam sthana-catnstayam SY-asthi-bhinnasya 
prasangato ’bhidhanat ; yad^^va nakhanam sthanam salaka 
abhed - anvayah, eatustayatvam ^ c^^aikaika - hast - adi-Makanani 
samudayam^^abhipretya nktam^fityi^avirodhah 11 

[Verse 86.] angullnam sastir^^asthini, ekaikasya anguler^?asthi- 
traya-sambandhat I parsnyoh pada-pascima-bhagayor<?asthini 
dve I ekaikasmin pade gulphau Yama-daksina-sthau dvau dvav^J 
iti catursu gulphesu asthi-catustayam I bahavo ’ratni-pramanani 
catvaryi^asthlni I iti catuhsaptatih II 

[Verse 87.] januni ja%h-orii-sandhi ^ i kapolau gallau I uru- 
phalake sakthini I amsau bahu-mula etat-samudbhave I praty- 
ekam dve dve asthini I akse karna-netr-antarala-dese I talusake 
talu-mnle I Ironi-phalake katl I pratyekam dve dve asthini I iti 
caturdas^^asthlni II 

[Verse 88.] bhaga-padena sisnasya apy^Japalaksanam, tad-asthi 
ekam I prsthe pahcacatvarimsadt^asthlni I griva kandhara pan- 
cadal-asthi-yakta bhavati I ekamiJ^asthimi^asritya jatru, vakso- 
’ihsa-sandhi ^-dvayam I hanns^^cibukam syat I ity^:^eYam eatuh- 
sastir^^asthlni 11 

[Verse 89.] tasya hanor^^mule dve asthini lalate aksini 
gande ca kapol-aksi ^-madhya-pradese, pratyekam dve I nasa va 
ghan-aikSsthimati ^ I parsukah panjar-asthlni, sthalais^stad- 
adhara-bhiitairifasthibhir^Jarbuda-namakair^^asthi-visesaisiJca saha 
dvisaptatih I ity^feYami?ekasitirt?^asthnam bhavati 11 

[Verse 90.] sankhakau bhru-karn-antaral-asthini dvau I 
masah kapalani catvaii I urah prati saptadas^^asthlni I ity^?evam 
trayovimsatih l evam militva sasty-adhikam sata-trayam^jiti puru- 
sasya manusasya asthi-parimanam II 

^ MS. vara-dvayam, om. carana-dvayaih. ^ MS. catustaye tvaih, 

® MS. sandhih. * MS. vakao saihdhi. ® MS. aksni. 

® MS, aksa. ’ MS. nasavadhanaikasthimatL 
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Tmnslatimt, 

[Verse 84,] The pair of hands, the pair of feet, the head, and 
the trunk— these are the six parts of the body. They contain 
the three hundred and sixty bones which are detailed in the 
following six Yerses : 

[Verse 85.] The thirty-two teeth together with their 

thirty-two sockets {dJmla), that is, with the bones which form 
the basements of the teeth, number sixty-four. The nails 
(mk/ia) of the hands and feet number twenty. Also the pencil- 
like long bones (hld/cd) which are in the hands and feet, and 
which are situated in front of the wrist and ankle, number 
twenty. With regard to the nails and long bones, there are 
four places which form their foundations, viz. the pair 

of hands and the pair of feet. Thus, here (in this verse), the 
total of the bones is one hundred and four. The ‘ four places * 
are named as considered apart from their component bones ; on 
the other hand, since the bases of the nails are identical with 
the long bones, the fourfoldness of the latter is also mentioned 
in order to indicate their forming sets in each hand and foot ; 
there is therefore here no incongruity.^ 

[Verse 86.] In the digits [ahguli) there are sixty bones, on 
account of each digit being composed of three bones. In the 
heels {]gdrsni)^ that is, the posterior part of the two feet, there 
are two hones. In either foot there are two ankle-bones (gulpka)^ 
two on the right and two on the left sides ; thus there are four 
hones in the four ankles. The two arms {ddku)^ being implied 
in the term ‘forearms' make np four bones. Thus we 

have a total of seventy-four bones. 

[Verse 87.] The two knees (jam) are the two joints between 
the leg and the thigh. By the two kapola are meant the two 
cheeks. The two broad bones of the thigh (uru-phalaka) refer 
to the lower limbs. The two shoulders (amm) are the two bases 
whence the arms spring. Each of these items consists of two 
bones. By the two aha bib meant the spaces intermediate be- 
tween the ear and the eye. By the two tdlusaka me meant the 

^ See the Exegetical Note in § 
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two bases of tbe palate. The two broad bones {pMlaka) of ironi 
are the two hips. Each of these items consists of two bones. 
This makes altogether fourteen bones. 

[Verse 88.] The word ‘ vulva ’ (hhaga) indicates also the penis ; 
it consists of one bone. In the back there are forty-five 

bones ; gnvd^ or the neck, is made up of fifteen bones, j atm 

are meant the two junctions of breast and shoulder, each con- 
sisting of one bone. Hann signifies the chin. This makes 
a total of sixty-four bones. 

[Verse 89.] At the back of that chin there are two bones. 
As to the forehead, eye, and ganda^ that is, the space inter- 
mediate between the cheek and the eye, there are two bones in 
each. The nose consists of one bone, called also ghana. 

The ribs {par^uka) are the bones of the (thoracic) cage ; together 
with their sockets (sthdlaha) or supporting bones, and with the 
peculiar bones called tubercles {arhtida), they number seventy- 
two. This makes a total of eighty-one bones. 

[Verse 90.] The temples {mhkha)yth. 2 ik> is, the bones lying 
between the eyebrow and the ear, number two. The pan-shaped 
bones {kapdla) of the cranium number four. In the breast 
{nrah) there are seventeen bones. This makes a total of twenty- 
three bones. Adding up all these we obtain three hundred and 
sixty as the grand total of the bones of the human body. 

\ 83. Exegetical Note 

Comparing the commentaries quoted in the preceding para- 
graphs 79-82, it will be seen that, in verse 85, Apararka counts 
a total of 108, while Vijnanes vara, who is followed by j^iilapani 
and Mitramisra, counts only 104. The cause of this difierence 
is that in the text of that verse Apararka read tdsdm^ of them 
(feminine), while Vijnanesvara read of them (masculine). 

The former form, being the feminine genitive plural, can refer 
only to the preceding feminine noun ialdha^ long hone, while 
the latter form, being the masculine genitive plural, must refer 
to the preceding masculine noun nail. Accordingly, 

Apararka understands the text to mean; ‘The nails number 
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twenty 5 so also the lon^ hones of the hands and feet (#<?/. 
number twenty) ; the bases of them (i.e. of the long bones) are 
four.’ This interpretation enumerates three diflerent items: 
(1) nails, (2) long bones, (3) bases of long bones. On the other 
hand, Vijnanesvara understands the text to mean : *The nails 
number twenty ; so also the long bones of the hands and 
feet (sc^. number twenty) ; the bases of them (i.e. of the nails) 
are four.’ Seeing that the nails are fixed in the digits, and that 
the bases of the digits are the long bones of the hands and feet, 
it foilo^Ys that the bases of the nails are identical with the long 
bones of the hands and feet. Hence Vijnanesvara’s interpreta- 
tion admits only two items, namely : (1) nails, (2) long hones or 
bases of nails. The second item, as Mitramisra explains, may be 
considered in two ways — either distributively, or in the aggre- 
gate. Considered distributively, the long bones number twenty ; 
but considered as aggregates they number only ibur, 

that is, two hands and two feet. On the other hand, if, with 
Apararka, we translate ‘ bases of the long bones we obtain, of 
course, a third item, namely, the carpus and tarsus. The question 
arises; Which is the correct reading of the text; is it Msdm or 
; feminine or masculine ? The answer cannot be doubtful : 
obviously the correct reading is the feminine referring to 

MdM, or the long bones. It is correct for two quite sufficient 
reasons : (1) with the reading tesam^ the bones of the carpus and 
tarsus drop out altogether ; (2) with the same reading, the four 
aggregates of the long bones, that is, really the long bones 
themselves, are declared to be the bases of the nails; but 
obviously that is an incongruous view: the nails are fixed on 
the digits, and the digits are fixed on the long bones. As 
Apararka rightly says, ‘The long bones are the bases of the 
digits; and the bases of the long bones are four,’ namely, 
the two carpi of the hands and the two tarsi of the feet. 
Hence the total of the bones, enumerated in verse 85, is 108, 
but not 104, 
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§ 84, Hie Non-medical Version in the Institutes 
of Vishnu 

The recension of the Non-medical Version in the Institutes of 
Vishnu is edited from the following sources : 

1. ASB^ = Asiatic Society of Bengal, MS. No. II A 10. 

2. ASB2 = ,, „ „ MS. No. II A 11. 

3. ASB3= „ „ „ MS. No. IB 25. 


4. 

5. 

6 . 

7 . 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 


A Calcutta, Sanskrit College, MS. No. 5. 

C2 = „ „ „ MS. No. 62. 

= Deccan College, MS. No. 19. 

D2 = „ „ MS. No. 20. 

„ „ MS. No. 155. 

E^ = Elphinstone College, Bombay, MS. No. 162. 

„ MS. No. 174. 


E2 = 

10^ = India Office, MS. No. 200. 

102= „ „ MS. No. 540. 

103= „ MS. No. 913. 

10* = „ „ MS. No. 915. 

I0«= „ „ MS. No. 1545. 

10® = „ „ MS. No. 1247. 

M = Madras, Oriental Library, MS. No. 87. 

Y = Professor Jolly’s Edition, pp. 196, 197. 

It runs as follows : 

II 55 I Asthnam tribhih &taih sasty-adhikair<;dharyamanam i 
56 1 tesam vibhagah 1 57 suksmaih saha eatuhsastir^dasanah 1 58 1 
vimsativi^nakhahl 59D pani-pada-salakas^^cal60 1 sastir<;ahgullnam 
parvani I 61 1 dve parsnyoh I 62 I catustayam gulphesu 1 63 I eat- 
vary<>aratnyoh I 64 I eatvary<yafighayoh 1 65 I dye dve janu-kapo- 
layoh 2 I 66 * 1 urv-amsayoh I 67 I aksa-talusaka-sroniphaiakesu I 
68® I bhag-asthyi=ekaml69 Iprsth-asthi pancacatyarimsad-bhagam 

^ 10® read No. 59, dyau balmdaka (or taka) -dvayam ; 10® M, 

dve bahu dve prabahu ura-dvayam. Abo all four omit No. 66. 
ASB* also omits No. 66, though it has No. 59. ^ 

® 10® kapalayoh. ■ 

® C* 10®-® read No. 68 evarfi adhah ; E‘ reads bhagakhekaik prstha- 
khekam. 
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170 1 paficadafoastlilm griva I 71 ^ l jatrv^ekam I 72 1 tatha hanuh i 
73 \ tan-mule ca dve 174^1 dve lalat-aksi-gande 1 75 ® I nasa ghan- 

asthika t 76 1 arbudaih sthalakais^ea sardham dvasaptatih pars- 

vakah I 77 ■* I nrah saptadasa l 78 I dvau sankhakau 1 79 I catvari 
kapalani sirasas^J^c^^eti W 

Trandaiion, 

1 55 1 The body is sustained by three hundred and sixty bones. 

1 56 1 Their detail is as follows, l 57 1 Topther with the 
minute (sockets) there are sixty-four teeth {dasma). l 58 1 The 
nails number twenty. I 59 t So also the long bones of the hands 
and feet (number twenty). I 60 I In the digits there are sixty 
joints. I 61 I There are two bones in the two heels ; 62 i 

Pour,’ in the ankles; I 63 I Four, in the two forearms; I 64 1 
Four, in the two legs ; I 65 I Two each, in the knees and 
elbows ; I 66 1 And in the thighs and shoulders ; 1 67 1 And in 
the collar-bones, palate, and hip-blades. 1 68 1 There is one 
pubic bone. I 69 I The backbone consists of forty-five parts. 

1 70 I The neck has fifteen bones. I 71 1 The windpipe has 
one bone ; I 72 l So also the chin. I 73 I Its bases number 
two. 1 74 I So do the brows, eyes, and cheeks. l 75 I The 
nose consists of the ytea-bone. I 76 1 Together with the tu- 
bercles and sockets the ribs number seventy-two. I 77 I The 
breast has seventeen bones. I 78 I There are two temples. 
1 79 1 And there are four pan-shaped bones in the ci’anium. 


§ 85. The Commentary of Nanda Pandita 

The commentary of Nanda Pandita, called TaijayanM, is 
edited from the following manuscripts : 

1, ASB® = Asiatic Society of Bengal, No. I B 25. 

2, = Calcutta Sanskrit College, No. 62. 

3, = Elphinstone College, Bombay, No. 174. 


A ASB’-® ianv^ekam; C'janukam; lO^jatrukam. _ ^ 

» C> lalataksini mate; 10* lalaksitanigate ; 10* lalataksinigate ; M 

kkksiyanigate, „ 

* ASB* n5sa stbanasthika ; C‘ nasayam^astbikS ; 10 nasa gramas- 

thika ; 10* nasa vamasthika ; M nasa gnamasthika 

■* O' etaka^kyah; 10’ M ka nrah; 10* edakadakyah. 
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4. 10^ = India Office, No. 200. 

5. ' 10^ = „ No. 915.- 

6. 10^ = „ ^ „ No. 1545, 

It runs as follows : 

[55] Anga-pratyanga-samsthitanam sthula-suksmanam^astli- 
iiam tiini satani sastis^^ca saihkhya I taih sarirani dharyate I 
naIlv^?aByaBy^^apy^^agre gananiyani, tat^^katham^^iyam samkliya, 
ity^^atra aka W 

[56] vaksyamano vibh%asiJtesam<jeva avadheyo n^^atiidktS- 
nam ll 

[57] Sdksmani danta-mula-bliutanyiJ^asthini sthal-akhyani 
dvatrimsat I tavanta eva tad-utpanna dantas<^taih saha eatuhsas- 
tir^^bbavanti \ stbalaib saha catuhsastir^^danta iti Yogi-smara- 
nat U 

[58] hasta-pada-stha nakha vimsatib II 

[59] kara-padayoh prsthe salak-akaranyi^anguli-mula-bhutani 
vimsatir^Jeva asthini II 

[60] pratyekam 'vimfoty^^angulInam trini trini parvani I ity^^ 
evam sastih parv-asthini II 

[61] parsnih pani-pada-pascadbhagas^tayox^^asthini dve ll 

[62] gulphau ghutike, jangha-pada-granthitau ca I pratyekam 
padayor^dvau dyavi^ity^evam catvaro gulphas^^tesu eatvary^ 
asthini 1 1 

[63] aratniivaratniman bahusi?tatra pratyekam dve dve ity^? 
evam eatvaii 1 1 

[64] jangha janghavan padah I tayob pratyekam dve dve ity<J 
evam catvari 1 1 

[65] jangb-oru-sandhir^^janub I kapolo gandas^^tayoh pratyekarii 
dve dve ityi^evam catvari 1 1 

[66] nru saktbini I amsau bhnja*-&asi I tayob pratyekam dve 
dve ityc^evam catvari II 

[67] aksab karna-netrayor^^madhya-bbavah ^nkb-adbobha- 
gab I talusakam kakudam 1 sronipbalakam katib I etesu trisv^^api 
pratyekam dve dve ity^:^evam sat II 

[68] bhaga npastbasi^tativaikam^astbi ll 

[69] prstba-asthi prstha-vamso ’pi pancaeatvarimsad-astbi- 
kab M 

[70] giiva siro-dbara rtasyam pancadas^:?astblni ll 

P ■ 
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[71] vakso-’msayohsandhir^jatmitayoh pratyelcam^ekaikam<> 
evam dve jatruni 11 

liaBusi^cibiikanQ ^ tatr^?aikaini?ast1ii n 

[73] tasya hanor^mula-bliute dve asthini II 

[74] lalatarii bWam I aksi eaksuli l gandah kapol-aksayor« 
madhya-bhagas^tesam samaharo lalat-aksi-gandam I tatra pratye- 
kaih dve dve asthini ifcy^evam sat H 

[75] niisa nasika I sti ca ghana-samjfi^^aik-asthimati II ^ 

[76] parsvakah vankrayah I pratyekam parsvayos^trayodasa 
trayodasa iti sadvimsatib 1 tasam vaksasi sandliy-asthlny«arbu- 
dany#ubha>ato dasa dasa iti vimsatih I sannam parsvaka^aih 

paraspar-adhrirataya ev^^avasthanen^arbud-anapeksatvat I tasam^ 

eva prsthatah sandhy-astbini stbalaka ubbayatasi^trayodasa 
iti sadvimsatir«ityi«vam stbalak-arbuda-sambitab parsvaka dvi- 
saptatik 11 

[77] viro vaksas^tat^J^saptadas-asthikam 11 

[78] bhrii-karnayor^^antarvartim asthini sankhakan dvau 11 

[79] sirasas^eatvari kapalani I ca-karah samuecitanami^ukta- 

samkbya-pui-akatva-dyotan-arthab 1 iti vibhaga-samasau ll 

Trandatmi* 

[55] The number of the bones, large and minute, wbicb con- 
stitute the major and minor limbs, is three hundred and sixty. 
They uphold the body. In the following clauses the author 

shows how they are to be counted. 

[56] The details given below refer to them only, and not to 

any others. - . 

[57] The minute bones (mhma) which form the bases of the 
teeth, and which are called sockets {stJi&ld), number thirty-two. 
The teeth (flanta), set in them, number as many. Both together 
number sixty-four. ‘ Together with the sockets the teeth number 
sixty-four ’—such is the traditional teaching of the Yogin ^ (see 
§ 77). 

[58] The nails {mBa), set in the hands and feet, number 

twenty. 

[59] The pencil-like {SaUM) bones in the back of the hands 
and feet, which form the bases of the digits, number twenty. 

^ Yogin is one of the names of Yajiiavalkya. 
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[60] In eaclt of the twenty digits {angtfli) there are three 
joints ; thus we have sixty joint-bones. 

■ [61] The heel (pdrmi) is the posterior portion of the hands 
and feet. Their bones number two. 

[62] Gulpka signifies the twm ankles which knit together the 
leg and the foot. In each foot there are two of these. Thus 
there are four ankles, and in them there are four bones. 

[63] Araini sigm^es the whole arm {hdlin) or upper limb, in- 
clusive of the forearm. In each of these there are two bones ; 
hence there are altogether four bones. 

[64] signifies the whole foot {pdda), or lower limb. In 
each of these there are two bones; hence there are altogether 
four bones. 

' [65] The knee (jmm) is the joint of the leg and thigh. Ka~ 
pola signifies the cheek. In each there are two bones. Hence 
there are altogether four bones. 

[66] Um signifies the thigh ; the shoulder {amm) is the head 
of the arm. In each of these there are two bones. Hence there 
are altogether four bones. . ^ 

[67] signifies the lower portion of the temples, situated 
between the ear and the eye, Tdlmaka sigm&.o^ the hard palate, 
Virxdi if onipJialaka^ the hip. In each of these three there are two 
bones. Hence there are altogether six bones. 

Blmga signifies the generative organ. In this there is 
one bone. 

[69] The back or vertebral column is composed of 

forty-five bones. 

[70] The neck (ynm) is the organ which supports the head. 
In it there are fifteen bones. 

[71] Jatru signifies the junction of the breast and the shoulder. 
In either of the two (junctions) thei'e is one hone. Hence there 
are two jatru, or collar-bones. 

[72] Hmm signifies the chin. In it there is one bone. 

[73] At the base of the chin {lianuhmula) there are two 
bones. 

[74] Laldta signifies the forehead or brow; ahi, the eye; 
^jAganda^ the part intermediate between the cheek and the eye. 
Their combination is expressed by the compound term laldU 
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akn-^gmda. In each of them there are two bones. Hence 
there are altogether six bones. 

[75] signifies the nose. It is also termed the glmm* 
bone, and it contains one bone. 

[76] Parivaka signifies the ribs. On either of the two 
sides of the body there are thirteen ribs, that is, altogether 
twenty-six. On either side are ten arbuda, or bones w^hich join 
them to the hreast-bone, that is, altogether twenty. As to six 
ribs, they niiitnally siij3port one another without any reference 
to any arhida. On either side, also, there are thirteen stJmlaka^ 
or bones which connect the ribs with the back-bone, that is, 
altogether twenty-six. In this w^ay, the ribs, together with the 
Mdlaka and arbuda^ number seventy-two. 

[77] Urm signifies the breast ; that consists of seventeen 
bones. 

[78] The temples {mnkhaka)^ or the bones which are situated 
between the eyebrows and the ears, number two. 

[79] In the cranium there are four pan-shaped (IcagMla) bones. 
The object of the word ‘ and ’ is to make clear that the bones, 
when added together, make up the total number (360) pre- 
viously stated. Thus the bones have now been stated both in 
detail and in the aggregate. 

I 86 . The Non-medical Version in the Purdnas 

The recensions of the Non-medical Version in the Agni 
Purana, and in the Vishnu Dharmottara Purana are identical. 
The former is edited from (1) 10 = India Office MS., No. 6 (7) 
of the Surindra Mohim Collection ; (2) EM = Eajendra Mika’s 
edition, vol. Ill, pp. 308-9. The latter is edited from T = Tii- 
hingen University Library MS., M. a. I. 483. 

They run as follows : 

Asthnam^?atra satani syus;?trlni sasty-adhikani ca ^ Il 27 ll 
Suksmaih saha eatuhsastiivdasana vimsatiri^nakhah I 

pani-pEda-salakasi^ca tasarh sthana-catustayam W 28 II 
Sastyi^aougulinaih dve parsnyor^^gulphesu ca catustayam I 

^ 10, EM read only a half-verse : asthi-sasti-sata-tray am. 
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catvarJ^^a^atIlyor^^asthmi janghayos^ftavad^^eva tn II 29 ll 
Dve dve janu-kapol-omplialak-amsasamndbhave l 
aksa-talusake^ sroniphalake c^Jaivam^^adiset Il30 II 
Biiag-asthyc^ekam ^ tatha prstke catvarimsae^^ca paScakam I 
griva paneadas^^asthlni ^ jatrviJekada ea^ tatha hanuh ^ ll 31 ll 
Tan-miile dve lalat-aksi-gande nasa ghan-asthika ® l 

parsukah sthalakaih sardham^^arbndais^^ca dvisaptatih ll 32 II 
Dve sankhake kapalani catvary^^eva sirastj^tatba I 

nrah saptadas^Jasthmi pnrusasy^asthi-samgarahah ^ I I 33 1 1 

Trandation. 

[Verse 27.] There are three hundred and sixty bones. 

[Verse 28.] Together with the minute bones the teeth 

(damnd) number sixty-four ; the nails (naJcIm) twenty ; so also 
the long hoiiQB [^aldkd) of the hands and feet; their bases 
{sfJid7ia) are four. 

[Verse 29.] In the digits {anguli) there are sixty bones ; in 
the two heels (pdrsni) two ; in the ankles [gulgdta) four ; in the 
two forearms (araini) four; also as many in the two legs 
(Jang/ia). 

[Verse 30.] There are two bones each in the knees (jdnu)^ 
cheeks {kag)oIa)^ thighs (umphalaha)^ and shoulder-blades {amsa- 
mmudbhava). Also as many are indicated in the collar-bones 
{akm), palatal cavities {fdlusaka), and hips {honi^phalaJca), 

[Verse 31.] There is one pubic bone {bhagdstlii)^ and there are 
forty-five bones in the back {jprdka). The neck {grlvd) contains 
fifteen bones, the windpipe [jatru) one ; so also the chin [hanii), 
[Verse 32.] At the base of the chin {Jiamc-mdla) there are 
two bones; so also in the brows {laldta)^ eyes {aksi) and cheeks 
[ganda). The nose {ndsd) consists of the gJiana-hon.^, The ribs, 

^ 10 sthanopaka, RM sthanamsake ; T aksi-sthane kati yoni- 
phalake. 

® T bhage tv^^ekam. 

® 10 giiva panca tathi^asthini; RM grivayam ca tathi^asthini ; 
T grivayam ca das-asthmi, 

^ 10, RM Jatrukam ca ; T jatrv^5asthyi?ekam. 

® T hanoh. 

® 10, RM nas^^anghry-avasthitah ; T nasa-samasthita. 

T dvau sankhakau. 

® 10, RM om. purusasyi^asthi-samgrahab. 
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tog6ther with their sockets (^stlfMaha) Midi tubercles (arhuldjy 
BiiiBber seventy-two. , 

[Verse 33.] There are two temples {mnMaka) ; there are also 
four pan-shaped bones (kapMa) in the cranium. The breast 
(«fatS*) contains seventeen bones. These are the bones of the 
human' skeleton. 


I 87. The Non-meclical Version in the ^Anatomy ^ 

The recension of the Non-medical Version in the anonymous 
'Anatomy’ (§ 23), edited from the Tubingen (T) University 
Library MS., M. a.I. 483 (Catalogue No. 167), fob 5 5, runs as 


follows : — 

Sad^angani sarirani l . . \ 

sastih sata-trayarh c^asthnam I . . . . .... Ul 127 H 


Tad-yatha 1 dvau bahu dve sakthini, siro madhyam^iti sad- 
angam n sastih sata-trayam c^?asthnam^iti^ll 
Danta dvatrimsadiakhyatah s-oluka, vimsatir^^nakhah l 
pani-pfida-salakas^Jca, tasaih sthana-catustayam W 128 H 
Sasty^^ahgiillnam, dve parsnyor^^giilphesu ca catustayam \ 
eatvar^^c^aratnik-asthini, janghayastftavad^Jeva tu U 129 M 
l)vav;jaihsavi?amsaphalake dve, hasta-manikav^^ubhau \ 
dvau bah^-nalakav^?uru-nalakau, dve ea taluni ^ ll 130 U 
Netre dve, januni dve ea, dve ca janu-kapalike I 

dve sroniphalake, dve ca hanu-mulasya bandhane ® \\ 131 ll 
Bhage tvi^ekam, tatha prsthe eatvarim&e^?ea pancakani \ 
grivayam ca dasi^asthini, jatiw^ekaiii tu, tatha hanuh H 132 ll 
Tadvanc^mukhe matam nasa-gandakutaJalatakam I 

parsvakah kaulakaih sardham arbudaisi^ca ^ dvisaptatih 1 1 133 l l 
Dvau sankhakau, kapalani eatvari sirasas^tatha l 

urah saptadas-asth^^Iti ^ purasasy^^asthi-samgrahah 11 134 it 

^ Two half-verses of the text, respecting the number of skins and 
muscles, are omitted. 

^ This clause is a commentary in prose on the preceding verse. 

® Verses 130 and 131 are a recast of verse 87 of the recension of 
y jijuavalkya . ( § .7 7 ). . 

MS. arbudais^^tu. ; ® MS. asthmi. 
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Translation, 

[Verse 127.] The bodies consist of six parts the number 

of bones is three hundred and sixty 

[Commentary.] As thus : the two upper extremities, the two 
lower extremities, the head, and the trunt,— these are the six 
parts. The three hundred and sixty bones are as follows : 

[Verse 128.] The thirty-two teeth {danta) are enumerated 
along with their sockets {idnka) ; the nails {nalcha) number 
twenty ; so also the long bones {saldhd) of the hands and feet ; 
their bases are foim. 

[Verse 129.] There are sixty bones in the digits {angnli)\ 
two in the heels [jparmi), and four in the ankles {gulplia). 
There are four bones in the forearms {gratmhd)^ and there are as 
many in the legs [janglid), 

[Verse 130.] There are two collar-bones {mhsa)^ two shoulder- 
blades {amsa-phalaha)^ two 'wrist-bones (mamha) in either hand, 
two hollow bones of the arm {hdhti)^ two hollow bones of the 
thigh {urti\ and two palates (tdlu), 

[Verse 131.] There are two eyes (netra), two knee-caps (jdnu), 
as well as two elbow-pans (kapdlikd), two hip-blades {ironiplialaha\ 
and two tie-bones at the base of the (lower) jaw {hann^^nula), 

[Verse 132.] There is one bone in the pubes {bliagd)\ also 
there are forty and five bones in the back {prstha), as well as 
ten in the neck {gnvd). The windpipe {jatm) consists of one 
bone ; so also the (lower) jaw {Iia7iu). 

[Verse 133.] Likewise in the face there is considered to be 
one bone consisting of the nose {ndsd)^ the prominences of the 
cheeks {gandakuta), and the brows {laldta). The ribs [pdrsvaka)^ 
together wdth their sockets {kaulaka and tubercles {arhudd)^ 
number seventy-two. 

[Verse 134.] There are two temples \sahkhakd) ; also there 
are four pan-shaped [Icapdla) bones of the cranium. The breast 
[uras) consists of seventeen bones. This is the aggregate of the 
bones of man. 

^ Probably false reading for diminutive of kola, flank. 

Kolaka would mean a small flank, or side-bone, and would be a good 
term for the transverse process of a vertebra. 
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B. The System of Suseuta 

I 88. The Traditional Recension of SusTutaJs System 

The traditional recension of the System of Siisrota is edited 
from the following materials : 

1/ A = Alwar Palace Library MS., No. 1703. 

2. B = Benares Sanskrit College MS., No. 23 (old No. 64). 

3. Bd^ = Bodleian MS., No. 1092 (Hnltzseh 349). 

4. Bd2 = „ MS., No. 739 (Wilson 290). 

5. W = Deccan College MS., No. 224. 

6. D2= ,, „ MS., No. 466. 

7. „ „ MS., No. 948. 

8. D^= „ „ MS., No. 949. 

9. „ MS., No. 956. 

10. 10^ = India OflBce MS., No. 72 b (Cat. No. 2645). 

11. 10'^ = „ „ MS., No. 1842 (Cat. No. 2646). 

12. EG = Edition of Madhusudan Gupta (Calcutta). 

13. EJ = „ of Jivananda (Calcutta). 

14. EM = ,, ofMadim 

15. EP = „ of Prabhuram Jivanaram (Bombay). 

16. CD = Commentary of Dallana. 

17. CG = „ of Gayadasa. 

It runs as follows : 

Trmi sa-sastiny^^^asthi-satani veda-vadino bhasante I &lya- 
tantre tu^ triny<?eYa iatani ^ I tesam sa«vim&m%asthi4atam 
sakhEsu 1 saptadasi^ottaram satam sroni-parsTa-prsth-odar-orassu ^ I 
griFarh ® praty-urdhvam trisastih I evamc^asthnam trmi sa- 
tani piiryante M ^Ekaikasyam tu pad-angulyam trini trmi, tani 
pancadasa I tala-kurca-gulpha^-samsritani dasa I parsnyam^:^ 

^ So Bd^, EJ, EM, EP; but A, EG sa-sastany; B sa-sastyany; 
D® 10® sasty-adliikani ; Bd' D^ 10^ only sas|;any ; D®-® only sasty, 

2 j)2.3.4.6 qjjj. tu ; D®10® tantresu, 

® B, D\ D®'®*** asthi-satani. ^ Bd^ viihsottaram. 

® B odarossu ; so also originally 10^ ; 10® reads sroni-prstha-parsv- 
orO“ksassu for '^oro-’ksesu or ®parsv-aks-orassu. 

® A grlvayaih. ® B, Bd®, D^-®, 10^-® om. this clause. 

® A prefixes prthak-prthag-ganana. 

® D®-®'^-®, 10^ tala-gulpha-kurca ; Bd^ tala-tala-kurca-gulpha. 
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ekam^ ijangMyam dve^ ijannny^^ekam I ekam^urav^jiti trim&t l 
evam ^^^ekasmin sakthni bhavanti I eten'^etara-sakthi ^ bahu ea 
vyakbyatau I sionyam panca, tesam bhaga-guda^-nitambesu 
catvari, trika-samsritami^ekam I parsve sattrimsat 1 evam®^? 
ekasmin, dyitlye ’py^^evain I prsthe trimsat I astav<?urasi \ dve 
aksaka-saihjne'^ l grivayaih nava^ I kantbanadyam catvari I 
dve hanvob ^ I danta dvatrim&t I nasayam trlpi I ekam 
talnni I gaBda-karna-sankbesv^ekaikam I sat^^sirasi li 

Immediately after tbe above-given Number-list follows tbe 
Class-list as follows : 

Etany^^astblni panca-vidbani bbavanti I tadc;^yatha I kapala- 
riicaka-taruna-valaya-nalaka-samjnani I tesam jtou-kurpara^’- 
iiitamb-amsa^jgarida-taln-sankba-vanksanamadbya - sirassu ka- 
palani I dasanas^j^tu rueakab I gbrana-karna-gnv-aksikosesn taru- 
nani \ pani-pada-parsva-prstbodar-orassu^^ valayani I sesani 
nalaka-samjnani II 

For tbe translation, see §§ 27 and 30. 

^ 89 . Restored Recension 

Tbe original form of the osteological summary of Su&uta 
may be restored as follows, differences from tbe traditional re- 
cension being shown in italics : — 

Trini sa-sastiny^^astbi-satani vedavadino bbasante I salya- 
tantre tu trlnyi^eva satani I tesam 5«(?-«2fto*^?^i?astbi-satam sa- 
khasii I astmnmsat^-nii^Lmm satam sroni-parsva-prsth-am^-orassu I 
grivam praty-urdbvam satmstih I evami^asthnam trini satani 
piiryante U Ekaikasyam tu pad-angulyam trini trini, ttoi panca l 
tala-gulpha-kurea-samsritani sapta \ parsnyam^^ekam I jaiigba- 

^ D® ekaikam. ^ D® dve dve, jangbayorifdve. 

® A eva. ^ A etara-saktbm, Bd^ etaz^e saktbni 

® A, EG-, EJ, EP, CD, CG guda-bbaga. 

® B, D® "* om. evam. B aksa-samjne. 

® A, lOb EG, EJ, EM, EP navakam. 

^ B bane, I0‘^ bano. Bd^ dantantesu. 

So B, 10^ ; but Bd’-2 jq! EG, EJ, EM, EP om. kurpara. 

So B, but om. vanksana, while A, Bd^-^, EG, 

E J, EM, EP om. vanksanamadbya. 

So B, Bd''^ D®, lOb EG, E J, EM, EP ; but prstb-odarabsu ; 

10^ prstb-odaresu ; D® prstb-odarissu* 
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yaiii dve I jinuiiy-^ekam I ekam^^ll^av^^iti mptavimiatih I evam<^ 
efeasinin^^sakthni bhavanti l etenc^etara-saktbi, bahu ca vyakb- 
yatau I sronyam paSca, tesaih bhaga-guda-nitambesn catvari, 
trika-saiiisritam^?ekam t pai’sve sattrimsat I evam^^ekasmin^^dvi- 
tiye ’py^evam \ prsthe trimsat \ saptadahomsi 1 dve ahak-dmmje I 
grlvayam nava \ kanthaBadyam catvari \ dve banvoh s danta 
dvitrimsat I nasayam trini I dve talimi I gand-aksikosa-karna- 
saBkhesv^ekaikam ! sati^sirasi u 

Etanyi^asthmi panca-vidhani bhavanti I tad-j^atha I kapala- 
rucaka-tariina-valaya-nalaka-samjnani I tesam janu-kurpara-ni- 
tamb-im«;«^-ganda-ta]u“^nklia-vanksanamadhya--^irassn kapa- 
lani I dasanas:?tu rueakah \ ghrana-karna-grlv-aksikosesii taru- 
nani ! pani-pada-parsva-prsth-odar-orassu valayani I i^esani nalaka- 
samjnaiii bhavanti tl 

For the translation, see §§ 30 and 34. 

§ 90. The Recension of Gangadhar 

Gangadhar’s recension of the osteplogical summary of Susruta, 
extracted from his Berhampore edition of the Caraka Sarhhifd^ 
p. 188, 11. 5-145 as follows, diflferences from the traditional 
recension being shown m if alies : — 

Atha piinah Saiisrnte &lya~tantre tu tiiny^^eva &tani \ tesam^ 
a-^ioffara4n>tsi,m sakhasn i .wfewM<z%'--uttara-&tam &oni-parsva- 
prsth-^lf-orahsu I grivam praty-iirdhvam mlwfik \ evam^?asthnam 
trmi &tani puryante H Ekaikasyam tu pad-angnlyarh trmi trini, 
tani paEeada& \ tala-kurea-gnlpha-samsritani mpta t parsnav^? 
ekam l janghayam dve l jannnyi?ekam l ekam^^urav^^iti sapta- 
vimhfir'i^eksLsmm sakthni bhavanti { eten^?etara-sakthi, bahii ca 
vyakhyatau I tany^'aM-ottara-mtani^^aBthidm I sronyam panca, te- 
saih dve nitambe, giida-bhaga-trika-sarnsritam^Jekaikam I parsve 
sattrimsat \ evam^?ekasmin^^dvitIye ’pyi^evam I prsthe trimsat I 
dve aksa-samjne 1 Bapfada4i!^OYSid. I gnvEyUixK^ekddaBa I kanthanad- 
yam catvari I dve hanvoh i danta dva trimsat I nasayam trini I 
dre talimi 1 ganda-karna-sahkhesv^^ekaikam, tani sat i sat^j 
sirasi U 

For the translation, see § 35. 
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§ 91 . The Systems of SuSruta in the 
Sarlra Padminl 

1. The statement of the system of Su&’uta in the Sarlra Pad'mim^ 
and its commentary, edited from a manuscript in the possession of 
Dr. P. Cordier, runs as follows : 

Klkasam tri-sata-samkhyam^ath^?adyais^salya-tantra upayuktam^J 
ih^foktam I 

vimsatis<?ca ^tam^Japy^adhi-sakham sroni-parsva udar-orasi 
prsthe H 70 U 

Sapta-yukta-dasa-satam syat ^ try-uttar-opari sirodhisu sastih I . 

anka-samkalanatas^^trisat^ittham pahcadh^^akrti-bhida punar^ 
etat il 71 M 

For the translation, see § 36. 

2. The commentary of Vaidyanatha, called Padminl Pralodha^ 
on the ahove-given statement runs as follows : 

^arire ’sthnaih sara-bhutataya tad-vivaranara^Jaha ^klkasam’ 
ity^fadi l ‘kikasam Vasthi ‘tri-sata-samkhyam ’ ahnh ‘ salya-tantra ' 
upayoga-vasena salya-tantra upayuktatvad^j^ity^^arthah \ tad- 
upayuktata tu granth-antarajVjneya \ katham tri-sata-samkhyaih 
bhavati ity^^aha ‘viih&tir’ ity-adi I ^ adhi-sakham ’ sarva-sakhasu 
‘ vimsatis^^ca fetam^^api ’ \ yatha I pratyekam pad-angulyam tiini 
trini iti pancadasa l30l tala^-gulpha-kurca-samsritani dasai20}50i 
janghayor^^dve I 4 I 54 I parsnav^jekam l 2 l 56 I januny^^ekam 1 2 \ 
581 uravisekam I 2 I 60 I sakthnoh sastih \ 120^ \\ ^sroni-parsva 
udar-orasi prsthe sapta-yukta-dasa-satam’ l yatha I guda-bhagayor^^ 
dve 1 2 \ nitambayor^dve \ 2 I trika-sammtam^ekam I 1 1 sronyam 
panca J 5 I parsvayoivdvisaptatih I 72 I 77 i prsthe trimsat \ 30 \ 
107 I dve aksa-samsakte I 2 I 109 I astav^^urasi \ S\ 117 ll evam 
«upari OTodhisu' I grivaih praty-urdhvam -tryi^uttara sastih’ \ 
yatha I grlvayam nava I 9 I kanthanadyam catvari I 4 1 13 1 dve 
hanvoh l2 1 15 I nasayam trini \ 3 1 18 I ekam taluni 1 1 1 19 » ganda- 
karna-sankhesv^ekaikam I 6 i 25 I sat sirasi I 6 I 31 1 dvatrimsad^^ 
dantah-1 32 1 63 I 'Itthami^anka^samkalanatas^trisati ’ \ yatha \ 120 \ 
117 163 I 300 M 

^ Short by two instants. ^ MS. om. tala. 

® See Note below. 
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Foie: In the original manuscript, the clauses, which refer to 
the first aggregate 120, run as follows ; 

yatha l pratyebam pacUangulyam trini trmi iti paficadasa I 30 \ 
gulpha-kiircaiJsam&itani dasa l 10 1 50 I janghayori^dve I 2 I 52 I 
parsnav^jekaih 111 53 I janiiny^^ekam I 1 I 54 I iirav^^ekam I 55 I 
sakthnoh sastih I 60 1 115 I guda-bhagayor^^dve I 2 1 117 I nitam- 
bayor<?dve 1 2 1 119 1 trika-sarnsritam^^ekam 1 1 1 120 H 

Obviously this reading is quite absurd, and must be due to 
some ignorant copyist who failed to recognize the accidental 
misplacement of the three clauses : giida-lkaga^or^dve^ nitambayor^ 
dve, and trika-mmkitmrK'eham^ which should not precede, but 
follow the clause ironi-^ydr^va^ &c. 

Trandation, 

Because of the conciseness of the statement of the bones of 
the body, he makes the comment which begins with Icikam, &c. 
* Kikam^ or the bones of the skeleton, number three hundred ’ i 
this is said on the authority of the count in surgical text- 
books } for this is meant by the phrase ‘ in accordance with the 
count in the Surgical Text-book But that count itself must 
be learned from treatises other (than the Sdrlra Padminl)^ In 
order to explain how the number three hundred arises, he goes 
on to say ^ viMati, or twenty, &c/ ^ AdhiSdkham^ or in all the 
limbs together/ there are one hundred and twenty bones, As 
thus: in each digit of the foot there are three, making fifteen 
(ie* 30 in both feet) ; in the sole, ankle, and cluster there are 
altogether ten (i. e, 20 in both feet ; hence together 50). In the 
legs there are two (i. e. 4 in both legs ; hence together 54). In 
the heel there is one (L e. 2 in both heels ; hence together 56). 
In the knee there is one (i. e. 2 in both knees ; hence together 
58). In the thigh there is one (i. e. 2 in both thighs ; hence 
together 60). In either of the lower limbs there are sixty (i. e. 
altogether 120). ‘ In the hips, sides, abdomen, breast, and back, 
there are one hundred and seventeen hones.^ As thus : In the 
anus and pubes there are two; in the Lips, two; in the sacrum, 
one ; hence in the pelvis there are together fi.ve. In the two sides 
there are seventy-two (i. e. together 77) ; in the back there are 
thirty (i. e. together 107) ; two are contained in the collar-bones 
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(i, e. together 109) ; in the breast there are eight (i. e. together 
117). Farther, * above in the iirodhi, or head-holders,’ that is, from 
the neck upwards, there are sixty-three bones. As thus: in the 
neck there are nine; in the windpipe, four(i,e. together 13); in the 
jaws, two (i. e, together 16) ; in the nose, three (i.e. together 18) ; 
in the palate, one (i. e. together 19) ; in either cheek, ear, and 
temple, one (i e. 6, or altogether 25) ; in the cranium, six (i. e. 
together 31). The teeth number thirty-two (i. e. altogether 63). 
By adding up all these items we obtain three hundred ; as thus, 
120+117 + 63 = 300. 

I 92, The Osteological Summary in the 
Bhdva Prahdsa 

The statement of the osteological system of Susruta in the 
Bhdva Prakam, extracted from the edition of Jivananda of 1875 
(pp. 40; 41), runs as follows : 

Salya-tantre ’sthi-khandanam sata-trayami^udahrtam I 
tany^^ev^^atra nigadyante, tesam sthanani yani ca U 
Sa-vimsati-satam tv<?asthnam sakhasu kathitam budhaih 1 
paisvayoh sroni-phalake vaksah-prsth-odaresu ca W 
Janiyad?jbhisag^^etesu satam saptadas-ottaram I 

grlvayam^Jurdhvagam vidyad^^asthnam sastim tri-samyutam H 

For the translation, see § 36. 

C, The System of Vagbhata I 

^93, The Osteological System of Vdghhata I 

1. The statement of the osteological system of V%bhata I, 
extracted from the Antdnga Samgraha (Bombay edition, voL I, 
p. 224, 11. 3-13), runs as follows: 

Trmi sasty-adhikany^jasthi-satani I tesam cat varimsaci^chatam 
sakhasu, sa-vim&-satami^antaradhau, satam murdhani iti U Tativ 
aikaikasmin sakthini pahca pMa-nakhah I pratyekami^aiigulyam 
trmy^Jasthini, tani paneadasa I panca pada-salakah I tat-pratiban- 
dhakam^Jekam I dve dve kurca-gulpha-janghasu 1 ekaikam parsni- 
jan-urusu \ sarvani ca nakh^asthy-adini sakthi-vad^^bahvos^?ca I 
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catm'Yim&tih parsukah, tavanty^^eva tat-sthalakanji^arbudaBi 
ca \ trimsati:^pr&the i astaY^urasi i ekaikaiii bhage trike I Bitam- 
bayos^ca dve l tad-vad<^aksak-ams«amsaphalakesii 1 tatba ganda- 
karna-&nkhesu jatru-talunos^i^ca i trayodasa grivayam I catvari 
kanthanadyam 1 dve hanu-bandhane I dvatrimsadi^dantab I tad- 
vad^:^ulukhalani ca I trini nasayaoi I sat^^sirasi W 

2. Immediately after tbe above-given Number-list follows the 

Class-list 11. 13-16), which rims as follows: 

Tani janu-kurpara^-nitamb-amsa-ganda-talii-&nkha-vai 2 ksana- 
raadhya-sirassii kapala-samjnani 1 dasanas^^tii rucakah I ghrana- 
karna-griv-aksikosesu tarunani \ pani-pada-parsva-prsth-odar- 
orassu ^ valayani \ sesani nalakani I iti nam-anngat-akrtmi pahca- 
vidhany^asthlni U 

3. Por the translation of the Number-list, see § 37. The Class- 
list may be translated as follows : 

Those bones w%ich occur in the knees, elbows, hips, shoulders, 
cheeks, palate, temples, interiliac space (i. e. sacrum), and cranium 
are termed pan-shaped. The teeth are sharp bones. Tender 
bones occur in the nose, ears, neck, and eye-balls. The bones in 
the hands, feet, sides, back, abdomen, and breast are ornament- 
sbaped. The remaining bones are reed-shaped. These are the 
five classes of bones which take their names from their shapes. 

D. Miscellaneous Texts 

§ 94, Suhiita amd Ydghhata on the Muscles 

1, The statement of Susruta on the number of the muscles, 
in Sdnra St/mna, eh. V, cl. 33, referred to in § 40, and edited 
from Bd' (fol. 21 />), Bd^ (foL 20 d), 10^ (foL 24 a)\ and EJ 
(p. 334), runs as follows : 

^ Tbe Bombay edition omits kurpara, as well as udara and uras ; 
probahiy owing to defective manuscripts. Tbe missing items are 
required by the context, as well as by the fact that the whole passage 
is obviously a copy from the statement (§ 88) in the Compendium of 
Susruta. ' ■, . ■ ■ ■ 

^ Unfortunately ITS. 10^ (fi. 18 b) is defective at this point, omitting 
the whole of the text from JE, p. 333, 1. 11, to p. 334, I. l ^ 
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Panca peft-^tani bhavanti I tasam catvari &tani fekbasu I 
kosthe satsastib I grivam praty-iirdhvam catustriihsat U 

Translaiim, 

There are five hniidred muscles. Pour hundred of them are in 
the (four) extremities. In the trunk there are sixtj-six. Upwards 
from the neck there are thirty-four. 

2. The statement in the commentary of BaUana, extracted 
from JivSnanda’s edition^ p. 578, runs as follows : 

‘Pahea pesi-satani ’ ity-adi I mams-avayava-samghatah paras- 
param vibhaktah pesi ity^ucyate \ Gayl tu ^ kosthe sastih l grivam 

praty-urdhvam catvarimsad '^^iti pathati \ I' vrddha- 

Vagbhato ’pi kosthe sastim^ev^^aha \\ 

Translation, 

With reference to ‘the five hundred muscles', the compact 
mass of flesh, when separated into its several strands, is called 
muscle. Gayi (or Gayadasa), however, reads: ‘in the trunk 
there are sixty ; from the neck upwards there are forty.’ . . . . . 
Vagbhata the elder, also, says that' there are sixty in the 
trunk. 

3. The statement of Vagbhata I, on the same subject, ex- 
tracted from the Bombay edition, voL I, p, 225, 11. 20, 21, runs 
as follows : 

Panca pesl-satani I tasam catvari &tani sakhasu I sastir^antar- 
adhau I catvarimsad^urdhvam H 

Translation, 

There are five hundred muscles. Pour hundred of them are in 
the (four) extremities. Sixty there are in the trunk ; forty there 
are upwards (of it). 

I 96. Btatemmt of Susruta on Dissection 

The statement on dissection in the Compendium of Susruta, 
referred to in § 45, is edited from the following materials : 

1. Bd^ = Bodleian MS., No. 1092 (Hultzsch 349). 

2. Bd2 = „ MS., No. 739 (Wilson 290). 
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3. 10^ = India Office MS., No. 72 5 (Cat. No. 2645). 

4. I0‘" = „ „ MS., No. 1842 (Cat. No. 2646). 

5. EG = Edition of Miidhusudana Gupta (Calcutta). 

6. EJ = of Jlvananda (1889, pp. 335-6). 

7. EP = „ of Prabhuram Jivaiiaram (Bombay). 

It is tmnslated in § 45, and runs as follows : 

Tvak-paryantasya debasya yo 'yam^^anga-viniscayab i 

^ &lya~jnanadi^rte ^ n^iaisa varnyate *ngesu kesu-cit 11 43 II 
Tasman^fnihsamsayam jnanarh hartra salyasya vanebata ^ I 

sodbayitva^ mrtam samyag^^drastavyo ’nga-viniscayab II 44 II 
Pratyaksato hi yad^^drstam sastra-drstam ca yad^^bbavet I 

^ samasatas^^tad^^ubbayam bbujm jnana-vivardhanam II 45 ll 
Tasmat samasta-gatram a-vis-opahatam ^ a-dirgha- vyadbi-pidi- 
tam’^^a-varsa-satikam niskrst-antra®-purisam purnsam^^a-vaban- 
tyam^^apagayam nibaddbam panjara-stham ® munja-vaikala-ku&- 
san-adiBam<janyatainena avestit-angam^^^^a-prakase dese ko- 
tbayet I samyak-prakutbitam c^Joddhrtya tato debam sapta- 
iatrad^^uslra-bala-venu-valkala^^-kurcanam^^i?anyatamena sanaih 
sanairc?avagbrsya tvag«adTn^:salwan^^eva vaby-abbyantar-anga- 
pratyanga-visesan^^yatb-oktan laksayec^Jcaksusa II 

I 96. Susruta on Homology 

1. The statement of Susruta on homology in ^anra Stkmay 
cb. VI, cl 29, referred to in § 28^ and edited from Bd^ (fob 26 a), 
Bd^ (fob 25 a), 10^ (fob 22 5), lO^ (fob 30 a), and EJ (p. 341), 
runs as follows : 

^ 10* (fl. 19 5) om. verses 435, 44a, 5. 

® 10^ (fl. 25 5) jnan-oddhrte. 

® Bd^, 10^ jSanam^icchata salya-jlvina. 

* Bd*, 10^ diiavayitva. 

® 10* samaseim dvayaih tat^ftu tayori^jnaiia-vivardlianain ; 10^ 
samagataih dvayaih caksu bhuyo-jhana-vivardhanam. 

® 10* adlrghamt^avyadbikam, om. avarsasatikam. 

* 10^ inserts ahmam after piditam. 

® So Bd^, 10^; but EJ, EG m^srstantra ; 10* mbkrsyambu, om, 
purl^aih ; EP nihsrsta^-mutra. 

® 10* pahjar-akhyam, Bd® vestibanga-pratyangam. 

** Bd® valkaja. So 10**^ but EG, E J, EP kucmam. 

*®So IO**^; but BD® ghar^ayan ; EG, EJ, EP avagharsayan. 
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Visesatasi^tu ySni sakthni gulpha-janu-vitapani, tani baliau 
niaMbandlia-kurpara--kaksadharani I yatha vanksana-vrsapayorV 
antare vitapamiJ^evam vaksah-kaksayor<^madhye kaksadliarain il 

Tramlation, 

In particular, just as there are in the leg (the three 
vital spots) ankle-bone, knee-cap, and isehio-pubic arch^ so 
there are in the arm (the three) wrist-bone, elbow-pan, and 
collar-bone. Just as between the hip-bone and scrotum there 
is the isehio-pubic arch, so between the breast-bone and the 
arm-pit there is the clavicular arch. 

Susruta and YdghJiata on the Eyeball 

2. The statement of Susruta on the eyeball, in the Uttara 

Tantra, ch. I, verses 16 17 a, referred to in § 30, and edited 

from 10^ (fob 3 v. 19 20 a) and EJ (p. 659), runs as 

follows : 

Tejojal-asritam bahyam tesvi?anyat^pisit-asritam I 

Medasi^trtlyam patalam<Jasritam tv^?asthi c^^aparam \\ 
Trandation. 

The outer-one of the protective covers of the pupil consists of 
a luminous fluid, and the next-one, of flesh. The third is made 
of fat, and the farther-one, of bone. 

In the Summary of Vagbhata I {Addnga Samgraha^ ^drlra 
St/ima, ch. V, vol. I, p. 223, 1. 10) the statement is as follows : 

Bahyam c^asritam^^agny-ambhasT, dvitlyam mamsam, trtlyam 
medas^^caturtham^fasthi U 

Tramlation, 

The outer-one consists of fire and water | the second, of flesh; 
the third, of fat ; the fourth, of bone. 

Bhoja on the Nalaha bones 

3. The doctrine of Bhoja on the nalaka^ ov reed-like bones, 
as reported by Dallana (Jlv., p. 5 76) and Gayadasa (Cambridge 

^ 10® vrsana-vafliksanayor* 
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MS., Add. 2491, foL 49 a^ h 3), and referred to on p. 80, runs 
as follows : 

Tad-nktam Bhoje I 

Hasta-pad-angali-tale kurcesu mani-gulphayok I 

bahu-ja%ha-dvaye c^j^api janlySni^nalakani tii il 

Tramlation, 

In Bhoja*s (treatise) this is said : * The hones which are in the 
digits and flats of the hands and feet, in the clusters, in the 
wrists and ankles, and also in both the upper and lower limbs, — 
these one should know to be reed-like.’ 

The manuscripts read 'manibrnidhayoh ; the reading mmu 
gnlpJiayoh is a conjectural emendation, which is suggested by the 
fact that otherwise the statement of Bhoja would entirely ignore 
the ankle-bones {gulpka)^ which, as homologiies of the wrist- 
bones [mmii or manihanclhd)^ should by parity of reasoning be 
included in it. The dual of the MS. reading would have to be 
made to refer, not to the two wrists of the hands, but to the 
couple of organs consisting of the wrists and their homologiies, 
the ankles, respectively — a very forced interpretation. In the 
term bahu-jangM-dvaya^ Idhu denotes the whole upper limb, and 
janyhd^ the whole lower limb, either of which consists of a couple 
{(Ivaya) of organs ; arm, forearm, and thigh, leg. 

Dallana on the Aggregate Ten 

4. The statement of Dallana on the aggregate ten, referred to 
in § 31, and edited from D^ (= Deccan College MS., No. 949, 
fob 54 a), and Jivananda’s edition, p. 576, runs as follows: 

Tala-kurca^-gulph-etyadi i kara-pada-tale^ panca &lakah I 
tat-prabandhanami?ekam^^asthi l dve dve kurca-gulphayor^Jiti 
dasall 

Translation, 

As to the phrase 'sole-cluster-ankle’, &c., there are five long 
bones in the sole of the hand and of the foot, and there is a 
single bone which interlocks them. In each of the clusters 

* D^ om. kurca. * So ; Jiv. tale pada-tale. 
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and ankles there are two bones. This makes altogether ten 
bones.,,,. 

SiiS^'uta and Vdghhata on the Number of Kurca 

5. The statement of Susrnta on the number of Mrca^ cluster, in 
the Sdnra Sthdna^ ch. V, cl 10, referred to in § 31, and edited from 
Bdi (fol. 18 l\ Bd2 (fol. 18 a), 10^ (foL 17 a\ 10^ (fob 21 a\ and 
EJ (p, 330), runs as follows ; 

Sat^^kurcah \ te hasta-pada-giiva-medhresu I ^hastayor^^dvau, 
padayor dvau, griva^-medhrayor^^ekaikah U 
Translaiion, 

There are six clusters. They occur in the hands, feet, neck, 
and penis. In the two hands there are two; in the two feet 
there are two ; there is one each in the neck and penis. 

In the Summary of Vagbhata I {^drlra Sthdna^ okN , I, 

p. 223, 1. 21) the statement is as follows: 

Sat<^kurca, hasta-pada-griva-medhresu W 

Su&ruta and Vdghhata on the Number of Ankles^ &c, 

6. The statement of Susruta on the number of ankle-bones, 
wrist-bones, and cluster-heads, in the ^dnra Sthdyia^ ch, VI, 
verse 19, referred to in § 31, and edited from Bd^ (foL 24 a), 
Bd^ (fol. 23 5), IQi (fol 21 a\ lO^ (fol. 28 a), and EJ (p. 338), 
runs as follows : 

Gulphau dvau, manibandhau dvau, dve dve kurea-sirarhsi ca I 

ruja-karani jan^yM^^astav^^etani buddhiman M 19 U 
Translation, 

There are two ankle-bones, two wrist-bones, and also two 
cluster-heads each (in the hands and feet). These eight an 
experienced (physician) should know to be exciters of disease. 

In the Summary of Vagbhata I {Sdrlra StMm, ch. VIII, vol I, 
p. 236, 1 11} there is the following statement: 

Gulphau manibandhau stana-mule ca sa^^^^dvy-aAgulani M 

^ Bdl BD®, 10^ om. whole of third clause, ® 10^ om. giiva. 
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Tramlation. 

The two ankle-hones, the two wrist-hones, and the two areolae 
(Hi, bases of the nipples)— these six are of the size of two 
(tngula^ or finger-hreadths. 

I 97 , Susmta on the Position of Cluster and 
Cluster-head 

1. The statement of Susruta on the position of the cluster and 
of the cluster-head, in the hnra StMna^ ch. VI, cl. 28, referred 
to in § 49, and edited from Bd^ (foL 25 b), Bd^ (foL 24 5), 10^ 
ffol 22^), 102 (foi, 29 h), and EJ (p. 340), runs as follows: 

Padasy^angusth-angulyor^madhye ksipram^^iti marma 1 ksip- 
rasy^oparistad^^ubhayatah kiircah ^ I gulpha-sandher^^adho nuhha- 
yatah ^ kurca-&ah ^ U 

Tramlatmi. 

Between the great toe and the toe next to it, there lies the 
vital spot, called hipra. Upwards of this hipra^ both ways (i e. 
externally and internally), there lies the kwca^ or cluster. Below 
the ankle-joint, but not both ways, there lies the Mrca-iiraSj or 
cluster-head (astragalus), 

Dallana, Gangadhar and Nanda Pandita 
on the Collar-hone 

2. The statement of Dallana on the collar-bone, in his Com- 
mentary on Susruta’s Compendium, referred to in § 55, extracted 
from Jivananda’s edition, pp. 663, 665, runs as follows: 

Aksakah amsa-sandher^^uparistad^bhavati !l Aksakah amsa- 
sandheiiJuparibhagah tl 

Translation, 

The ahaka, or collar-bone, is located above the shoulder-joint. 
It is the upper part of the shoulder-joint, 

Gangadhar's statement, in his commentary on the Compendium 
of Gharaka, p. 187, 1. 14, is as follows : 

f Bd\ Bd®, EJ kurco nama, and kurcasiro nama. 

^ So 10^ ; but 10^ adhah ubhayatab, BdV Bd^ only ubhayatah. 
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Dyavi^aksakau kantkad^adho ’msakati dvau U 
Translation^ 

The two aksaka, or collar-bones, are the shoulder-bones (which 
lie) below the throat. 

Nanda Pandita, in his eommentaiy on the Institutes of 
Vishnu (Professor Jolly’s ed., p. 197), has the following* statement : 

Aksah karna-netrayor<?madhya-bhavah &nkh-adhobhagah. 
Translation^ 

Aha is the lower portion of the temple which lies between 
the eye and the ear. 

Suiruta and Vdghhata on the Position of the 
Scapula and Clavicle 

8. The statement of Su&’uta on the position of the shoulder- 
blade and collar-bone, in the Sdrlra Sthdna^ ch. VI, cL 31, referred 
to in § 55, and edited from Bd^ (fol. 26 5), Bd^ (fob 26 a), 10^ 
(foL 23 a), 10^ (fol. 32 5), and E J (p. 342), runs as follows : 

Prsth-opari prsthavamsam^^ubhayatas^^trika-sambaddhe amsa- 
phalake nama I bahumurdha-griva-madhye ’ihsapltha-skandha-^ 
nibandhanay^amsau nama W 

Translation^ 

In the upper part of the back, on both sides of the yertebral 
column, there lie the two so-called shoulder-blades, being of 
triangular form. Between the head of the arms and the neck, 
there lie the two so-called collar-bones, connecting the shoulder- 
seat, or glenoid cavity, with the nape of the neck. 

The comment of Dallana on the preceding statement, referred 
to in § 56, and extracted from Jivanandas edition, p. 588, runs as 
follows: 

‘ Trika-sambaddhe * iti \ grivaya amsa-dvayasya ca yah saih- 
yogah sa trikah 1 tatra sambaddhe amsaphalake II 

Translation. 

Regarding the phrase trebly joined, the place 

^ Bd^ bandba. 
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where the two collar-bones oonnect with, the neck, that is the 
inha, and in that place the (two) shoulder-blades are joined. 

The same statement, as given in the Summary of Vagbhata I, 
Mfira Sthma, ch. VII, vol. I, p. 234, 1. 9, referred to in § 56, 
rims as follows : 

Prsthavaihsam^Jubhayato blhumila-sambaddhe amsaphalake I 
gi iva-bahnsiro-madhye ’msapltha-skandba-bandhanavi^amsau 1 1 

TramlatmL 

On both sides of the vertebral column there are the two 
shoulder-blades, joined on to the base of the arms. Between the 
neck and the head of the arms there lie the two collar-bones, 
connecting the shoulder-seat, or glenoid cavity, with the nape 
of the neck. 


S'usnita on the Number of the Scapula and Clavicle 

4. The statements of Susruta on the number of the shoulder- 
blades and collar-bones, in the Sdnra Stkdna, ch. V, cL 34 and ch. 
VI, cl 3, 11, 18, referred to in' §§ 55 and 56, and edited from Bd^ 
(fols. 21 23 23 5, 24 a), (fols: 205, 22 22 5, 23 5), 10^ 
(fok 18 5, 21 4 102 (fok 24 a, 26 b, 27 28 and EJ 
(pp. 334, 336-8), runs as follows : 

(1) Aksak-amsau ^ prati samantat^^sapta U 34 H 

(2) ^Astavi^asthi-marmEni U 3 11 katlka-tarana-nitamb-amsa- 
pbalaka-sankhasvc:Jasthi-marmani H 11 li 

(3) Ams-amsaphalak-apa6ga-nlla-manye® phanau^ tatha 11 18 H 

Translation. 

(1) All round about the collar-bones and shoulder-blades there 
are seven (muscles). 

(2) There are eight vital spots in the bones. These are, two 

e2ich. m the katiha-tarmia^ the hips, the shoulder-blades, and the 
temples®. ■ ■ ■ 

^ Head alfsak-aijasajau, ^ Bd® om. this clause. 

® Bdl Bd^, EJ nile manye. ^ 10® phane. 

® The places referred to appear to be the attachment areas of the 
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(3) There are two (vital spots) each ia the callar-bones^ 
shoulder-blades, and 

SuSruta on Amsahuta 

5, The statement of Su&nta on amsakuta^ in the ^dnm 
Stkdm, ch. VI, cl. 30, referred to in § 55, and edited from Bd^ 
(fob 26 h), Bd2 (fob 26 5), 10^ (fob 23 a\ 10^ (fob 31 4 and EJ 
(p. 341), runs as follows : 

Amsakutayorifadhastati?parsv-oparibhagayoriJapalapati nama^ It 
Translation^ 

Below the two summits of the shoulder, in the upper part of 
the two sides (of the thoracic cage) there are two (vital spots) 
called Apaldpa, 

Su^ruta on AmsapUha 

6, The statement of Susruta on amsapltka^ in the ^dnra 
Sthdna^ ch. V, cl. 23, referred to in § 55, and edited from Bd^ 
(fob 20 b\ Bd2 (fol. 19 b), 10^ (fob 18 a\ 10^ (fob 23 a), and 
EJ (p. 332), runs as follows: 

Amsapltha-guda-bhaga^-nitambesu samudgah It 

Translatioiu 

There are (two) casket-shaped (joints) : (one is) the shoulder- 
seat (glenoid cavity), (the other is formed by) the anal, pubic, 
and hip-bones (acetabulum). 

Rdjanighantu and AmaraJcosa on Bhaga 

7, The definition of in Rdjanighantu ^ referred to 

in p. 153, footnote 1, occurs in the Supplement {parifista) of 
that work, chap, xviii, verses 43 and 44 (Anandasrama ed., p. 399), 
runs as follows : 

rotator muscles of the thighs about the ischio-pubio arch, of their 
fiexor muscles in the ilium, of the rotator muscles of the arms, and of 
the temporal muscles of mastication. 

^ 10^-® apalapau, om. nama. 

® Bd^ pada-guda-bhaga ; Bd^ pada-guda and 10^ guda-pada, om, 
bhaga. 
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Guda-inostadYayor^?madIiye pumsam^angam btagah smrtah 

II . . . . . . 43 H 

...... I yonir^fbhago varangam syadiJupastbam smara-man- 

diram II 44 H 

Tramlation, 

[Veise 43.] The member of the male between the amis and 
the bipartite scrotum is known as hhaga. 

[Verse 44.] The vulva is (called) bhaga^ or vafmga (lit. choice 
part), or upasUa (underlying), or Bmam^maniira (lit. Cupid’s 
shrine). 

In the edition, published by Ashu Bodha and Nitya Bodha 
Bhattacharjya (Calcutta, 1899), verse 43 (there numbered 72, 
p. 389) runs as follows : 

Guda-muskadvayor^madhye yo bhagah sabhagah smrtah II 72 II 

That is, That part which lies between the anus and the 
bipartite scrotum is known as Ihaga. 

In this reading there is no explicit mention of the male, but, 
of course, the reference to it is implied in the mention of the 
scrotum. The reading of the Ananda&*ama edition is supported 
by the Bodleian MS., No. 765 (Wilson, 297), fl. 106 1. 2. 

The teaching of Amaraho%a on the subject occurs in its 
Section II, Chapter vi, verse 76 (in Dr. E. G. Bhandarkars 
5th ed., p. 150, Bombay, 1896), and runs as follows : 

Bhagam yonir^sdvayoh, si^no medhro mehana-sephasi II 

Trandation^ 

The vulva {yoni) has also the other name bhuga^ and the penis 
{kphm) or urinary organ {meliand) is (also called) urethra {medkra)^ 
and the * piercer ’ {mna). 

The manner in which the two words are contrasted is 
significant. 

§ 98. Susmta and Vdghhata on Jatru and Grivd 

1. The statements of Susruta on windpipe, and grlvd^ 
neck, in the Amm VI, el. 4, 32, referred to in § 62 
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(p. 160), and edited from 10^ (fols. 20 23 5, 24 < 2 ), 10^ (fols* 26 5, 

33 ei, 345), and E J (pp. 336, 342, 343), are as follows : 

( 1 ) Grivayam^ praty-iirdhvam saptatrimsat Jl4 II 

(2) Ata urdhvam^^jurdhvajatrn-gatany^^anuvyakliyasyamah ^ I 
tatra kanthanadimuJubliayatas^^catasro dhamanyah .... I grl- 

vayam^jubhayatasi^catasrah sirah evam^fetani saptatririi- 

sad^?urdliTajatrii-gatani marmani vyakbyatani li 32 ll 

Translation. 

(1) In tbe neck and upwards there are thirty-seven (vital 
spots). 

(2) Now, further on, we shall describe in detail (the vital 
spots) occurring from the neck upwards. In that region, in 
the windpipe there are four dhaman% &c., and in the cervical 

column there are four blood-vessels, &c Thus, these thirty- 

se%^en vital spots which occur from the neck upwards have been 
described. 

In the Compendium of Vagbhata II {Astdnga Hrdaya^ Sdrlra 
Sthdna^ ch. IV, verse 2 d5, in 1st ed., vol. I, p. 592) the first-quoted 
statement runs as follows : 

Prsthe caturdas^j^ordhvam tu jatros^ftrimsae<^ca sapta ca ll 

Translation. 

In the back there are fourteen (vital spots) ; but from the 
neck upwards there are thirty and seven. 

Suirutay Vaghhata, and Madhava on the Valmlka 

Disease 

2. The statement of Susruta on Valnilka disease, in the 
Fiddna StMna^ eh. XIII, verses 7, 8, referred to in § 62 (p. 161), 
and edited from 10^ (fol. 48 5) and EJ (p. 286), runs as follows : 

Pani-pada-tale sandhau grivayam^^urdhva-jatruni I 

granthir 1 ^valmikavad^Jyas^;^ca sanaih samupaclyate ll 7 ll 

® 10' om. urdhvam* 

EJ vyakhyasyamah. 


' EJ grivam. 
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Toda-kleda-paridalia-kandumadbhir^vranair^^vrtaH I 

vyadhirA^almlka ityi^efa kapha-pitt-ami-odbliavab II 8 li 

Translatiou, 

An anthill-like swelling which grad imlly grows up in the palm 
of the hand, in the sole of the foot, in a joint, in the neck, or 
anywhere above the windpipe, and which turns into pricking, 
running, burning, and itching ulcers-— such a disease is called 
Tahmka^ and is caused by disorders in t!ie phlegm, bile, and 
air humours. 

The same statement in the Summary of Vagbhata I, Uttar a 
Bihiina^ ch. XXXVII, voL II, p. 316, 1. 2, runs as follows : 

Pani-pada-tale sandhau jatrurdhvam c^^opaclyate I 

valmikavac^chhanair ^ granthis ^ tad-vad ^^bah v-anubhir mu- 
khaih U 

Rug^^daha-kandii-kled-adhyair^fValmiko ’sau samasta-jah H 

Transhtio7K 

An anthill-like swelling with numerous minute apertures, 
which gradually grows up in the palm of the hand, in the sole 
of the foot, in a joint, or anywhere above the neck, and is full 
of burning and itching discharges— such a disease is called 
Yahmka^ and is caused by all (the three) humours. 

The same statement in the Pathology of Madhava {Niddna, 
ch. LV, cl. 6, ed. Jiv., 1901, p. 27'6) runs as follows : 

Griv-amsa-*baksa-kara-padar*defe sandhau gale va tribhir^^eva 
dosaih i 

Granthih sa valmika-vad^j^akriyanam jatah ki’amen^Jaiva gatah 
pravrddhim il 

Mukhairi^anekaih sruti-toda-vadbhir^Jvisarpa-vat^sarpati Ci^on- 
nat-agraih I 

Valmikamt?ahur^^bhisajo vikaram nispratyanikam cira-jam 
visesat ll 6 ll 

Tfamlaiion, 

An anthill-Iike swelling, which has arisen from all the three 
humours (when disordered) in the neck, shoulder, armpit, and 
flat of the hand or foot, or in a joint, or in the throat, and 
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wMcli lias gradually grown to a size, with numerous raised 
orifices rnnning and pricking, and which spreads like erysipelas 
— snch a disease the physicians call Talmlha^ especially if it has 
been neglected and is of long standing. 

Susruta on tfrdhvajatru and Jatrurdhva 

3. The use by Susruta of the terms Urdhvajatru m.ijatTUTdkm, 
referred to in § 62 (p. 162), is further illustrated by the following 
two passages. The first occurs in Sutra StMnay ch. I, cl. 5, and, 
extracted from E J (p. 2), runs as follows : 

^alakyaih nama urdhvajatru-gatanam roganam sravana-na- 
van a - vadana - ghran - adi - samsritanam vy adhinam upasaman - 
artham W 

Translation. 

(The branch of medical science) called Minor Surgery is con- 
cerned with the cure of the diseases seated in the body from the 
neck upwards, that is, of the maladies ajffecting the ears, eyes, 
mouth, nose, and other organs. 

Chakrapanidatta’s comment on this passage in the BhdnmnaU 
(Calcutta edition, p. 20) runs as follows : 

(1) Jatru griva-mulam I jatruna urdhvam^iiurdhvajatru U 

The comment of Dallana, in Jivananda’s edition, p. 7, is : 

(2) Jatru griva-mulam \ anye vakso- msa-sandhim^ahuh il 

Translation. 

(1) The term signifies the base of the neck ; hence the 
term urdkvajatru denotes the body from the neck upwards. 

(2) The term Jatru signifies the base of the neck. Others 
explain it as the joint of breast-bone and collar-bone. 

The second passage occurs in the Niddna Stkdna, ch. I, verse 14, 
and, edited from 10^ (fob 3 <3^, 1. 3) and EJ (p. 244), runs as 
follows; 

Tena bhasita-git-adi-viseso 'bhipravartate I 

urdhvajatru-gatan5^rogan^?karoti ca visesatah U 14 H 
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Translation, 

By means of it (i. e. the udma or uprising air humour) speak- 
ing, singing, and other functions (such as breathing) are per- 
formed ; and in particular (when disordered) it causes the diseases 
which are seated in the body from the neck upwards. 

The comment of Dallana on the term nrdhvajatru in this 
passage ( Jiv. ed., p. 459) runs as follows : 

‘ tJrdhvajatru-gatan ’ iti nayana-vadana-ghrana-sravana-sirah- 
samsrayan U 

Tiranslation, 

The phrase ‘ seated in the urclhvajatrw^ refers to those diseases 
which have their seat in the eyes^ mouth, nose, ears, and the 
cranium. 

The similar comment of Arimadatta, also referred to in § 62, 
occurs in the Admffa Hriaya^ Sutfa I, verse 1 (1st ed.^ 

vol. I, p. 368), and runs as follows : 

Urdhvajatru-vikaresu firo-rog-adisu. 

Translation, 

The phrase ‘in diseases of the nrdhvajatru^ means ‘ in diseases 
which affect the cranium and other parts of the head 

I 99. The ^atafatha Brdhmana on the Total 
Number of Bones 

1, The statement in the Safapatha Brdhnana^ X, 5, 4^ 12 
(Weber’s ed., p. 801), on the total number of the bones of the 
human body, referred to in § 42, cl. 1, runs as follows : 

Atma ha tv^?evi^aiso ’gnis<?citah I tasy^^isthIny^?eva parisritas^J 
tah sastisi^ca trini ca satani bhavanti, sastisi^ea ha vai trlni ca 
&tani purusasy^^astbmi ; ma^'ano yajusmatya istakas^^tah sastis^j 
Ci^aiva trlni ca satani bhavanti, sastis^fca ha vai trlni ca satani 
purusasya majyano ’tha U 12 U 

A similar statement occurs, ihid>em^ XII, 3, 2, 3 and 4 (Weber s 
ed., p. 912), and is as follows: 

Trlni ca vai satani sastis^^ca samvatsarasya ratrayas,^Jtrini ea 
satani sastis^ca purusasyi?asthmy,mtra tat-samam t trlni ca 
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&taiii sastis^^ca 'samvatsarasy^^aham, ' trini ea satani sastis^Jca 
pumsasya majjano ’tra tat-samam U 3ll sapta ca vai satani vim- 
satisiJca samvatsarasyi?alio-ratrani, sapta ca satani vimsatis^^ca 
p^^usasy^^astllmi ca ma;yanas5<fc^atra tat-samam II 4 II 

For a translation of the above two passages, see § 42, cl. 2. 

Suiruta on Marrow 

2. The statement of Susrnta on marrow, in Sutra Stkdna, XIV, 
verse 6 (Jiv.,p. 48), referred to in §42, cL 6, runs as follows: 

Rasad^^raktaihjtato mamsam, mamsan^?medah prajayate I 
medaso ’sthi, tato majja, majhah sukrasya sambhavah II 6 II 
Translation. 

Prom chyle originates blood ; from the latter, flesh (muscle) ; 
from flesh, fat ; from fat, bone ; from the latter, marrow : from 
marrow is the origin of semen. 

There is nothing like this statement in that portion of 
Charaka^s text-book, which was composed by Charaka himself. 
In the complement of that work made by Dridhabala, however^ 
there oceurs, in the Ckikitsita Sthdnay ch. XIX, verse 14 (Jiv. ed., 
1896, p. 656), a similar statement, which is based on Vagbhata I's 
account of the suljgect in hi^Astdnga Samgralia^Sdrira Sthd^ia^okx.'Yl 
(ed., vol. I, p. 231, 1. 12), and which is quoted by Arunadatta, as 
Dridhabala’s statement, in his commentary on Vagbhata II's 
Astdnga Hrdaya^ Sdrlra Sihdna^ ch. Ill, verses 62 a and 63 5 
(1st ed., vol. I, p. 569). This statement runs as follows : 

Ilasad^^raktam, tato mamsam, mamsaui^imedas, tato ’sthi ca i 
asthno majja, tatah sukram, sukrad^^^garbhah prajayate 11 14 II 

Translation. 

From chyle originates blood ; from the latter, flesh; from 
flesh, fat; and from the latter, bone: from bone, marrow; from 
the latter, semen ; from semen, the foetus. 

The further statement of Susruta, in kdnra StJidna^ ch. IV, 
cl. 9 and 10 (Jiv. p. 319), also referred to in § 42, cl. 6, and edited 
from Bd} (fob 11 a), Bd^ (foL 11 ^lO^ (fob 11 5), 10^ (fob 14 a), 
runs as follows; 
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Tritlya medodhara nama; medo hi sarva-bhutanami^udara- 
stham, anv-asthisu ea mahatsu ca m?jja bhavatiji 9 H 

Stbul-asthisu visesena majja tv^abhyantar-astbitab I 
tatb^etaresu sarvesu sa-raktam meda ucyate U 
Saddba-mamsasya yab snehab sa vasa pankMita I 

^ atbi^etaresu sarvesu snebo medo vibba vita u 10 u 

Translation. 

The third stratum (Jcal^ is called the fat-bearing ; fat exists 
in the abdomen of all creatures ; it also occurs in the small and 
large bones as marrow. In the large bones particularly, in the 
cavity of which it is found, it is called marrow: in all other 
bones it is called bloody fat. The grease which attaches to 
clean flesh (in the abdomen) is known as suet : in all other cases 
the fat is denoted simply grease. 

The ^atapatha Brdhmana on the Number of Bones 
in the Head and Trunh 

3. The statement in the ^atqpaiha Brahma-^a, XII, 2, 4, 9-14 
(Weber’s ed., p. 910), on the number of bones, or portions, 
of the head and trunk, referred to in § 42, cl. 3, and § 62, cl. 6, 

runs as follows : 

6ira evi^asya trivrt I tasmafetati^tri-vidham bhavati, tvag^asthi 

mastiskah H 9 II grivah pancadasah I catnrda^ va etasam karuka- 

rani, vlryam paneada&m, tasmadi^etabhir^anvibhih satlbhir^j 
guruih bharam harati, tasmad^giivah pancadasa^ II 10 II urah 
saptadalah I astavs^anye jatravo ’stav^anya, urah saptadasam, tas- 
madisurah saptadasah ll 11 I1 udaram«ekavim&h I viihsatir^Jva 
antar#udare kuntapanyi^udaram^ekavimsam, tasmadi:udaram«eka- 
vim^h II 12 II parsve trinavah I trayodas^anyah par&vas^strayodas^ 
5nyah, parsve trinave, tasmatifparsve trinavah ll 13 II anukam 
trayastrimsah I dvatrim&d^va etasya karukarany^^anukam tra- 

yastrimsam, tasmad^anukam trayastrimsah ll 14 11 

For the translation, see § 42, el. 3. 

* The last line is omitted in Bd*, Bd®, lO'^ and Jivananda’s edition ; 
but it occurs in 10^ and has the support of Gayadasa’s commentary, 
Cambridge MS., Add. 2491, fol. 36 a. 
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The Satapatha Brahmana on Costed Cartilages 

4. The statement in the Satapatha Brahmana^ VIII, 6, 2, 7. 10 
(Weber’s ed., p. 682), onjatm^ or the costal cartilages, referred to 
in §§ 42, el. 4, 62, cl. 6, runs as follows : 

TJrasii^tristabhah 1 ta retahsieoiwelay^opadadhati, prstayo vai 
retahsica, uro vai prati prstayah \\7 W parsavo brhatyah I kikasah 
kakubhah, so ’ntai’ena tristubhas^^ca kakubhas^^ea brhatiivupada- 
dhati, tasmad^ima nbhayatra pai’savo baddhah kikasasu ca 
jatrusii H 10 U 

For the translation, see § 42, cl. 4. 

Note: The osteological terms mentioned in Nos. 3 and 4 
have been much misunderstood in dictionaries and translations. 
Considered in the light of Indian anatomical doctrine it is not 
so difficult to interpret them correctly. Prsti is a synonym of 
prstka, and means back-bone or vertebra. Klhasa denotes the 
transverse processes of the thoracic vertebrae. Jatm is a costal 
cartilage. Karukara is another term for the transverse processes 
of the cervical and thoracic vertebrae. Kmitojoa does not refer to 
any gland in the abdomen, but to the transverse processes of the 
lumbar vertebrae. Tldara does not mean the abdomen simply, but 
the lower or abdominal portion of the vertebral column, while 
arnica refers to the upper or thoracic portion of that column. 
The whole vertebral column is divided into three- parts : gnvd, 
cervical, anuka, thoracic, and udara, lumbar. This is practically 
the same as our modern division. vital force, or strength, 

which is said to be the fifteenth neck-bone, obviously represents 
the median line of the cervical column, considered as forming 
a single bone, and imparting to the whole set of neck-bones its 
peculiar strength by which heavy loads are supported. The 
osteological principles implied in the use of these terms are 
explained in § 42, cl. 7 and 8, and in my article on Anatomical 
Terms’ in the Journal of the Eogal Asidtic Society for 1907, 

pp.1-18. 
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f 100. The Atharva Veda on the Skeleton 

The hjmn on the creation of man in the Atharva Veda, X, 
2, verses 1-8, refeited to in § 2, cl. 4, and § 43, and extracted from 

the edition of Rott and Whitney, runs as follows 

1. Kena parsnl abhrte purnsasya, kena mamsam samhhrtam, 

kena gulphaii \ 

ken^^angiilik pesanih, kena kliani, ken^^ochlakhau madliyatanj 
kali pratisiham II 

2. Kasman^nn gulphav«adharav^akrnvan;jn^asthlvantav<;uttarau 

purnsasya l 

janglie nirrtya nyacladhuh kva svijjjanunok sandhi ka u tac^^ 
ciketaii 

3. Catiistayam ynjyate sambit-antam, janubhyam^Jurdhvam 

sithiram kabandham I 

sroni yadc^uru ka u taj^j^jajana yabhyahi kusindhaih sii-drdhaiii 
babhuvatl 

4. Kati devah katame ta asanya uro grivas^^cikyuh piirusasya I ^ 
kati stanan vyadadhub, kali kapbodaii, kati skandban, kati 

prstimcinvan li 

5. Ko asya bahd samabharad^^* viryam karavad Viti I 
amsan ko asya tad^devab kusindbe adbyadadbaii II 

6. Kab sapta kbani vi tatarda sirsani, karnaramau nasike 

caksani mukbam I 

yesam purutra ¥ijayasya mabmani catuspado dvipado yanti 
yamamll 

7. HanvorAi jihvam^adadbat, purucim^Jadba mabfm^^adbi 

sisraya vacam I 

sa a varivarti bhuvanesv^j^antar^apo vasanab, ka u tac^^ciketa II 

8. Mastiskami^asya yatamo lalataiii kakatikam pratbamo yah 

kapalami 

citva cityani banvoh purnsasya divaib rni'obaj katamab sa 
devabil 

For the translation, see § 43, cl. 2 ; also my article in the 
Journal of the Royal AnaMc Society for 1907, pp. 10-12. 
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199, 202, 206, 213, 217. 

Amsa-ja, 58, 75, 78, 79, 86, 87, 
112, 118, 137 ff. 

Amsakay 34, 134, 138. 

Amsa^kuta, ^8, 97, 121 , 137, 140, 

233. 


Amsa-phalaka, 23, 25, 26, 30, 
33, 38, 48, 58, 62, 75, 76, 78, 
91,97, 112 ff,, 118, 121, 135ff., 
138 ff., 167, 217. 

Amsa-2ntha, 78, 136, 137, 140, 
233. 

Amsa-samudbham, 46, 48, 49, 58, 
76, 138, 215. 

Anal bone, 50,51, 77, 94, 149, 
233. See guda, gud-asthi, 
2)dyu, 

‘Anatomy,' 61 ff., 67, 68, 216. 
Ahguli, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 87, 88, 91, 112, 
120, 121. 122, 198, 201, 204, 
206, 213, 215,217. 

Ankle, or ankle- bones, 25, 72, 77, 
80, 84, 93, 97, 110, 115, 116, 
210, 222, 227, 229, 230. See 
grdi>lm. 

Ankle-joint, 126, 230. 

Anklet, 80, 131. 

Antarddhi, 22, 27, 35, 121. 
A7iuka, 106, 109, 148, 241. 

Anus, 71, 93, 222, 234. 

Afaldya, 136,233. 

Apaeaeka, 46, 52 ff., 197, 207. 
Aratni, 23, 26, 27, 32, 38, 46, 

49, 51, 53, 56, 57, 60,62, 112, 
118, 121, 129 ff., 198, 202, 
206, 213, 215. See aratnikd, 

Aratnikd, 198, 204, 217. See 
aratnL 

Arhuda, 23, 26, 28, 36, 39, 47,. 

50, 63, 91, 112, 144 ff., 199, 
202, 204, 207, 214, 216, 217. 

Areola, 230. 

Ann, 48, 51, 64, 77, 80, 84, 93, 
110, 227, 231, 232. See halm. 
Armpit, 72, 202, 227, 236. 
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Articulation, 36. 

Aettxamatta, 15, 16, 17, 73, 163, 
238, 239. 

AdU, 29, 78. 

Asthi-sMtigralia, 120, 121. 

Adlvaf, 112, 132. 

Astragalus, 122, 125 ff., 230. 

AtaStka Daep-vsta, 17. 

Athaeva Ybda, 8, 9, 68, 109 ff., 
123, 124, 130, 131, 138, 156, 
177, 181, 242. 

Atlas, 157. 

Atef.ta, yI, 1-4, 7, 8, 19, 20, 
24, 37, 39, 40, 61, 64, 66, 70, 
72, 79, 85, 102, 107,113, 115, 
123, 129, 131, 183, 185 ff. 

Auditory ossicles, 184. 

Aydeveda Dipika, 16. 

B. 

Back, or kaclc-bone, 29, 50, 51, 
70,77,80,84,90,93,104, 110, 
213, 214, 222, 231. See 
prdha, prsthagat-adhi, prstha- 
vaihia, prsti. 

Baku, 22, 23, 25, 26, 27, 32, 34, 
38, 47, 56, 57, 60, 63, 112, 
113, 118, 120, 133, 198, 202, 
204, 206, 213, 217, 228. See 
haliu-nalaha. 

Baliu~nctlalca^\\2^ 118, 133. See 
haliu. 

Base (of long bones), 31, 61, 84, 
97, 124ff., 208. See adhisthdna^ 
fratihandhctka^ stlidna. 

Bhaga, or bhag-~dsthi, 23. 26, 27, 
28, 29, 36, 38, 47, 49, 53, 63, 
74, 91, 112, 118, 120, 138, 
152 199, 207, 213, 215, 

217,233, 234. 

Bhagatat PxJKAlSrA, 165. 

Bhanbarkae, Professor, 41. 

BhIotmati, commentary, 237. 

Bhaeabvaja, 7, 9. 

Bharbut Stupa, 80. 

Bhaskara BhattA, 17, 70. 

BhIta Praka^a, 18, 7 0, 74, 90, 
140, 223./; ''V 


Bheda, 1, 4, 21, 24, 37 ff., 48, 
58*, 61, 64, 65, 66, 70, 79, 
124, 128 ff., 138, 177, 179 ff., 
182, 185, 192. 

Bhoja, 80, 100 ff., 227. 

Bhuja-siras, 166. 

Blood, 35, 239. 

Bone, 35, 78, 227, 239. 

Bones, central facial, 112, 177 ff. 

Bones, hollow. See nalaJca, 

Bones, ornament-like, 75, 76. 

Bones, pan-shaped. See Icajgdla^ 
sirah-kajgdla^ slrsa-hajMla. 

Bones, reed-like, 77, 228. See 
nalaka^ 

Bones, sharp, 76. 

Bones, tender, 78, 143. See 
taruna. 

Bones, triangular, 231. See trika. 

Bower Manuscript, iii, 109. 

Bracelet, 80. 

Brain, 105, 109, 111. 

Breast-bones, 30, 31, 48, 51, 58, 
64, 70, 72, 77, 84, 86, 90, 93, 
104, 108, 110, 144, 210, 223, 
227, 237. See uras, vaksas. 

Bronchi, 119, 159. 

Brows, 30, 37, 40, 48, 51, 59, 
111, 199, 210. See Mata, 
laldf-dksi-gancla, 

G. 

Garacoid process, ix. 

Caraka Tatparya Tika, 16. 

Carpus, or carpal bones, v, vi, 
ix, 28, 54, 80, 81, 116, 118, 
122, 124 ff. See hirca, adhi- 
sthdna, sthdna. 

Cartilage, 73, 115 ; cervical, 

159 ff.; costal, ix, 80, 105, 
106, 142 ff., 241; nasal, x, 
179. 

Celsus, V. 

Central facial bone, 112, 177 ff. 

Chakrapanibatta, 1-3, 12, 16, 
17, 20, 24, 34 ff., 48, 63, 100, 
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123/ 134, 153, 162 £, 183, 
190,237. 

Chanbeata, 90, lOOff. 

^ Chapter on Anatomy,’ 42, 43, 

,61... 

Charaka, iii, v, 1-4, 10, 19 ff., 
43, 48, 58, 61, 63 ff., 79, 81, 
92, 96, 98 ff., 107, 113, 185 ff. 

Cheeks, 30, 37, 48, 51, 58, 59, 
76, 77, 93, 104, 210, 223. 
See ganda, ganda-kuta^kapola. 

Chin, 210. hanUj hanv^-astlii. 

Choroid, 78. 

Chronology of Medicine, 7. 

Chyle, 35, 239. 

ClKITSA-KALIKA, 100. 

Ciliary body, 79. 

Class-list of bones, 77 ff., 90. 

Clavicle, ix. See collar-bone. 

Clavicular arch, 72, 155. 

Cluster (of bones), 77, 80, 84, 97, 
222, 228, See kurca. 

Cluster-head, 229. See kurca- 
Siras, 

Coccyx, ix, 75. See anal bone. 

Collar-bone, 50 ff., 58, 59, 72, 
77ff., 80, 84, 86, 93, 104, 110, 
155, 159, 210, 222, 227, 230, 
237. See aksa, ahsaka, amsa. 

Cordier, Dr. P.,* 3, 16, 17, 20, 
35, 38, 70. 

Craniuin, or cranial bones, 93, 
111, 119, 210, 223, 238. See 
kapdla^ ^iras, Urahkaj^ala. 

Gvhuka^ 39, 40. 


D. 

Dalbana, 16, 69, 80, 81 ff, 101 ff., 
141, 162 ff., 217, 225, 228, 230, 
231, 237, 238. 

Banta, 22, 26, 27, 38, 46, 62, 
71, 87, 89, 92, 112, 119,120, 
182 ff., 198, 206, 212, 217. 
See daiana. 

Bant’-olukhala, 35, 112, 174 ff., 
182 ff. 


Baiana, 49, 210, 215. See 
danta. 

Date, of Yagbhata, vi, 98 ff. ; of 
Yajnavalkya, 106. 

Debbhbranath Sen, 21, 141, 
187. 

Bhamanlj 235. 

Dhanvantaei, 7, 

Dhaeanibhar Eay, 21. 

Dhaemottaea Pub an a, 41, 42, 
214. 

Digits, vi, 210, 212, 222, 228. 
See aftguliy phalanges. 

Dissection, 116, 225. 

Divobasa, 7. 

Deibhabala, 1-3, 5, 11-16, 160, 
239. 

Brsti, 78. 

E. 

Ears, X, 93, 110, 135, 200, 202, 
204, 207, 213, 214, 223, 231, 
237, See karna. 

Eggeling, Professor, 105, 106. 

Elbow, or elbow-pan, 227. See 
ka^dlikd^ ka'pola^ kurjpara, 

Eeasistbatos, iv. 

Ethmoid bone, 119, 168 ff. 

Eyeball, 17, 78 ff , 86, 97, 184, 
227, akd-kosa* 

Eyebrows (5te), 200, 202, 204, 
207, 214. 

Bye-diseases, 12, 13. 

Eyelashes and eyelids, 13, 79. 

Eyes, 30, 48, 51, 55, 59, 64, 84, 
93, 110, 135, 199, 207, 210, 
231, 237. See aksi^ netra. 

F. 

Face, 73. 

Facet of ribs, 145, 147, 150. 

Facial bone, 48, 58, 63, 64, 72, 
84, 111/112, 177 ff. 

Fat, 78,^227, 239, 240. 

Femur, ix, 118. 

Fibula, ix, 118, 121, 130. 

Fingers, 35 ff., 183, 198. 
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Flat of liaiid, or foot, 228, 236. 
See tala^ 

Fiesli, ,78, 225, 227, 239, 240. ' 

Foot, 23, 27, 28, 31, 32, 38, 46, 
54, 70, 77, 80, 81, 122, 229. 

Forearm, 77, 80, 84, 93, 210. 
See amtni, aratnika. 

Forehead, 207, 213. 

Frontal bone, x, 102, 119, 168 ff., 
178. 

a 

Galen, vi. 

Ganda, 27, 47, 50, 52, 53, 55, 
7i, 87, 89, 92, 119, 177 E, 
199, 202, 204, 207, 213, 216. 

Ganda-hutay 23, 26, 36, 39, 63, 
112, 119, 120, 177 E, 180, 
217. 

GangIehar, vi, 19 E, 27 E, 44, 
45, 49E, 58, 59, 68, 88 E, 
134, 138, 187, 195,220, 230. 

Gayadasa, 16, 69, 80, 81, 100 E, 
163, 225, 227. 

Gebrish, Textbook of Anatomy, 
137, 150, 157. 

Ghana, 27, 47, 50, 61, 199, 202, 
204, 207, 210, 214, 216. 

Ghan-dsthikd, 61, 65. 

Gkrdna, 179. 

Gibbon, 150. 

Glenoid cavity, 141, 231, 232. 
See amsa-pitka. 

Great toe, 36, 230- 

Greek osteology, iii ff. 

Grtvd, 23, 24, 26, 27, 31, 37, 38, 
47, 50, 53, 63, 71, 77, 87, 89, 
92, 93, 94, 95, 112, 119, 121, 
149 E, 156 E, 159 E, 199,202, 
207, 213, 215, 217, 234, 241. 

Guda, ox guddsthi, 27, 74, 118, 
120, 138, 152 E 

Guhya, 202. 

Gul;pha, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 8iE, 87, 88, 
91, 95, 99, 103, 112, 118, 121, 
122, 124, 126, 130 E, 198, 
201, 206, 213, 215, 217, 228. 


H, '■ , 

Hands, 23, 27, 28, 31, 38, 39, 
46, 54, 77, 80, 81, 122, 229. 

Hanu, 47, 50, 53, 63, 71, 87, 89, 
95, 112, 119, 120, 129, 173 E, 
199, 202, 204, 207, 213, 215, 
217. , 

Hanu-handhana, 92, 95, 176. 

Ilanu-ckya, 112, 173 E, 177. 

Banu-kuta, $9, 177 E, 180. 

Banu-milla, 4^7, 50, 119, 217. 

Banu-mula-handhana, 23, 26, 27, 
39, 63, 95, 112, 120, 173 E 

Hanv-asthi, 23, 26, 27, 39, 40, 
112, 173 E 

Hara Prasaba Shastei, 41. 

Head, 24, 27, 35, 86, 104, 110, 
156 E, 223, 240. 

Heel, 50, 51, 73, 77, 80, 83 E, 
86, 93, 97, 110, 210, 222. See 
jpdrmL 

Herophilos, iv. 

Hip-joint, 138. 

Hippokeates, iv E 

Hips, hip-blades, hip-bones, 36, 
58, 71, 72, 76, 77,90, 93, 110, 
210, 222, 227, 232, 233. See 
nitamha, ironi, sroni-]phalaha. 

Homology, 32, 72, 102, 115, 151, 
170,226. 

Humerus, ix, 118, 141. 

Hymn on Creation, 8, 242. 

Hyoid bone, 119. 


Ilium, ix, 153. See nitamha, 
sroni-jphalaka. 

Institutes of Vishnu, 40 E, 59 E, 
135, 146, 165, 209. 
Instruments, surgical, 5. 
Interiliac space, 76, 224. 
Interlocker, see fratihandhaka, 
Ischio-pubic arch, 227. See 
■ ^ Yitafa, : 

Ischium, ix, 1 53 E See nitamha, 
ironi-pJmlaha, 

Itsing, 10. 
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" ■■ J. ■ ■■ 

Jaijjata, 163. 

Jangha, 23, 26, 27, 32, 38, 46, 
49, 53, 57, 62, 71, 87, 88, 91, 
112, 118, 121, 129 ff., 199, 
202,213,215,217,228. 

Jdnu, 23, 26, 27, 32, 36, 38, 46, 
47, 49, 53, 63, 68, 71, 87, 88, 

91, 112, 118, 120, 131 ff., 199, 
204, 206, 213, 215, 217. 

Jdnuha^ 36, 131, 

Jdvm-hafdlihd^ 23, 25, 37, 38, 63. 
JatTu, 23, 26, 27, 29, 31, 34, 36, 
37, 38, 47, 50, 51, 53, 55, 59, 
63, 71, 73, 77, 92, 93, 98, 
105, 106, 112, 119, 157 ff., 
199, 202, 207, 213, 215, 217, 
234, 237, 238, 241. 
JatTU-mula^ 161, 162, 167. 

160ff., 237. 

Jaw-bone, lower, see hanu-mula-- 
handhana. 

Jaws, jaw-bones, 24, 73, 77, 80, 
93, 104, no, 111, 223. See 
hanu. 

JiVAKA, 8. 

JivANANBA, 19 ff., 34, 37, 68, 69, 
70, 102. 

Joint, 36, 236; casket-sbaped, 
234. See ankle-joint, knee- 
joint, shonlder-joint. 

Jolly, Professor J., 16, 41, 45, 
46, 60, 117. 

, , K. ' 

Kahdtihd, 112, 117 ff., 181. 
Kahsadhara^ 155. 

Kdknda^ 55. 

Kald, 240, 

Kanishka, 9. 

Eantha, 93, 94. 

Kaniha-^nddl, 71, 73, 77, 87, 89, 

92, 93, 95, 112, 119, 157 ff. 
Kafdla, 26, 52, 58, 75, 76, 78, 

112, 132, 172 ff., 181, 200, 
204, 207, 214, 216, 217. 
Kapdlihd, 23, 2^ 26, 38, 52, 63, 


65, 73, 112, 118, 127, 130, 
131 ff, 217. 

Ka2)hoda, 112, 113, 138. 

Kapilabala, 2. 

Kap^ola, 26, 46, 52, 53, 58, 64, 
73, 132, 199, 202, 206, 213, 
215. 

Kama, 71, 73, 87, 89, 92, 112, 
119, 121, 184. 

Karuhara, 105, 106, 148, 241. 

Kashmir Eecension, 3, 14. 

Ka^ihaja, 7. 

Katlka-taruna, 232. 

Kaulaka, 63, 217. 

Klhasa, 90, 106, 148, 222, 241. 

Kllaka, IZ4:. 

Kitta, 35. 

Knee, knee-cap, 57, 72, 76, 77, 
84, 93, no, 210, 222, 227. 
See jdnuj jdnnha, gdnu- 
hapfcdikd. 

Knee-joint, 110. 

Kostha, 36 . 

Ksijyira^ 125, 230. 

Ktesias, iii, iv. 

Kuntdpa, 106, 149, 241. 

Kurca, 27, 28, 32, 33, 49, 52, 71, 
73, 81 ff., 87, 88, 91, 93, 94, 
95, 99, 103, 112, 113, 118, 
121, 122, 124 ff., 131, 229, 
230. 

Kurca-iiras, 120, 122, 126, 129, 
230. 

Kurpara, 27, 28, 32, 49, 52, 58, 
73, 118, 121, 131 ff. 

L. 

Labyrinth, 184. 

Lachrymal bone, 119, 177. 

Lalata, 23, 26, 27, 36, 39, 53, 
63, 112, 119, 120, 177ff,, 202, 
204, 213, 215, 217. 

Laldt'dksi-ganda, 47, 50, 55, 56, 
214. * 

Laparotomy, 5. 

Larynx, 159. 

Leg, ix, 72, 77, 80, 84, 110, 
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206, 210, 222, 227. See 

jangha. 

Lens, of tlie eye, 78. 

Luminous fluid, 78, 227. 


■ M. 

MACiiONELii, Professor, 41. 

MIotava, 2, 11-16, 17, 161 ff., 
236. 

Mabhuicosa, 3, 14, 17, 161. 

Madhusudana Gupta, 68. 

Majjan ^ 107. 

Mala, 35, 183. 

Malar bone, malar prominence, x, 
169, 174. See ganda and 
ganda-kuia. 

Malleoli, ix. See ankle-bones, 
gidj)lia, 

Manihandha, 82, 95, 118, 124, 
130 ff., 228. 

Manila, 23, 25, 26, 27, 32, 37, 
38, 39, 48, 49, 56, 63,67, 112, 
118, 121, 122, 130 ff., 217. 

Marman, 72, 95, 125, 136, 
137. 

Marrow, 105, 107, 239, 240. 

Maxiliaries, x, 95, 119, 129, 
169, 173 £, 178 ff. See hanu, 

Medhr-dsthi, 27, 28, 29, 95, 153, 
234. 

Medical authors, 1-7 ; schools, 
7, 8 ; Yersion, 4, 24, 37, 48. 

Medicine man, 7, 9. 

Medullary cavity, 133. 

Meoasthenes, iii. 

Mental protuberance, 129. 

Metacarpus, metacarpal bones, v, 
ix, 28, 80. See mldkd. 

Metatarsus, metatarsal bones, 
28, 80. See ialdkd, 

Metopic suture, 170 ff. 

Minor surgery, 5, 6, 162, 237. 

Mitdkmrd, 42, 45, 46, 51, 52 iff., 

: ■:,' 59 ,. 60 . 

Miteami^ka, 46, 52 ff., 204, 207. 

Muscles, 35, 102, 224, 232, 239. 


H. 

Nagaejota, 9, 99. 

Nails, 84, 93, 210. See waMa. 

Nakha, 22, 26, 27, 32, 35, 38, 
46, 49, 53, 62, 91, 112, 119, 
120, 121, 183, 198, 201, 203, 
206,207,212,215,217. 

Nalaka, 23, 25, 26, 38, 58, 63, 
76, 78, 80, 121, 227. 

Nakba Panbita, 42, 46, 57, 59, 
60, 135, 147 ff., 211, 231. 

Nape of neck, 231, 232. 

Naeayana, 169. 

Ndsd, 47, 50, 53, 63, 71, 87, 89, 
92, 112, 119, 177 ff., 202, 204, 
207, 214, 216, 217. 

Nasal bone, 40. See nasd^ nas- 
dsthi, ndsikd. 

Nds-dsthi, 39. 

msikd, 23, 26, 27, 36, 112, 119, 
120, 169, 177 ff. 

Neck, neck-bones, 64, 82, 84, 86, 
90, 104, 108, no, 141, 210, 
223, 229, 231. See gnvd. 

Necklet, 80. 

Nemi, 8. 

Fetra, B5, 63, 217. 

Nibanbha Samgeaha, 16. 

Nibaea, 2, 13, 14, 17, 160 ff., 
235, 236. 

Nitamba, 74, 91, 118, 120, 138, 
152ff, 

Non-medical Version, 4, 20, 24, 
25, 37, 40 ff., 59ff., 61ff., 85. 

Nose, X, 30, 37, 48, 77, 93, 104, 
110, 210, 223, 237. See ndsd, 
ndsikd, and ghandsthikd. 

Number-list of bones, 77. 

Nyaya Caebbiea, 16. , 

O. 

Occipital bone, x, 119, 168 ff. 

Octopartite science, 6. 

Odontoid process, 157. 

Olecranon process, ix. See 
hapdUkd, 
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Os calcis. See Heel, pdrmi» 

Ossa mnominata, 154. 

Ossa pubis, 153, 155. 

' P. ■' 

Padmini Peabodha, 221. 

Palatal cavity, 24. See tdlusaka. 
Palate, 76, 77, 84, 86, 93, 'l04, 
210, 223; bard, 174, 181, 
202, 213. See tdlu. 

Palatine process, 174,176, 181. 
Palm, of tbe hand, 28, 236. 
Panchanaba, 2, 3. 

Panooast, Professor, 122 ff. 
PdniJca^ 39- 

Pdni-jpad'dnguli, 118, 122 ff. 
Pdni~])ada-ialakdj 123 ff. 

Pdni - - kddk - ddhistlidna, 

124 ff. 

Panjarcty 27, 141. 

Panjikdj 16. 

Parietal bone, x, 119, 168 ff., 
178. 

Pdrsni, 23, 26, 27, 32, 38, 46, 
49, ‘ 53, 62, 71, 87, 88, 91, 

103, 112, 118, 122, 126, 

128 ff., 198, 201, 206, 213, 
215, 217. 

Pariu, 106. 

Pariuha^ 141 ff,, 144 ff., 199, 
207. 

Pa/rha, 27, 71, 87, 89, 106, 112, 
141, 144ff. 

Parsvaka, 23, 26, 27, 39, 47, 50, 
53, 63, 91, 112, 118, 120, 138, 
141 ff., 144 ff., 202, 204, 214, 
217. 

Parts of the body, three, 121 ; 
six, 46, 62, 198, 201, 206, 
217. See sexipartite. 

Parmn, 36. 

Patala, 79. 

Patella, ix, 1 1 8, 1 3 1 ff. See jdnu, 
Pathaic, Professor, 20, 41. 

Pdyu, 49. 

Pelvis, pelvic cavity, 70, 84, 90, 

104, 118,222. Seeirom. 


Penis (penis-bone), 31, 82, 229. 
See medhrdstJii. 

Perinaeum, 153. 

Phalanges, ix, 61, 65, 73, 77, 80, 
84, 93, 118. See anguli. 

Pinna, x, 184. 

Prahdhu, 60, 129. 

Peabhtjram Jivanaeam, 68. 

Pratihandliakaj 91, 126, 127. 

Pratistkd, 112, 113. 

Processes, 115, 151. See acro- 
mion, alveolar, odontoid, ole- 
cranon, palatine, transverse, 
spinous, styloid, zygomatic. 

Prominences, of the cheek, see 
ga7ida-kuta\ of the jaw, see 
hcmu-huta, 

Prstha, 27, 28, 36, 47, 49, 53, 
63, 71, 75, 87, 89, 91, 112, 
118, 141, 147, 148 ff., 156, 
199, 202, 207, 210, 213, 215, 
217, 241. 

Prstha-gat-mtMj 23, 26, 27, 38, 
‘1*48, 151. 

Pfsth-dstMj 112, 148. 

Prstha-mmsa^ 121, 142, 148 ff. 

106, 112, 148, 241/ 

Pubes, pubic bone, pubic arch, 
ix, 71, 75, 77, 80, 93, 222. 
See hhaga, 

B. 

Radius, ix, 118, 129. 

Rajanighantu, 233. 

Rami, 176. 

Rangachaeva, 41. 

Restored Recension, 26, 86, 187, 
219. 

Ribs, 30, 31, 36, 61, 80, 84, 93, 
108,151, 210,216. Seejpar^ra, 
fofckvaha^ IKvriuha, 

Rigveba, 164 ff. 

Eucaka, 76. 

' ' S. 

Sacrum, sacral bone, 75, 76, 77, 
93, 94, 222. See trika. 
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Sadanga, 22, 27. 
kakhd, 121 . 

Sakthi, 22, 27, 83, 120. 

S'aldM, 23, 26, 27, 32, 36, 38, 
46, 49, 53, 54, 62, 71, 73, 
81 ff., 91, 99, 103, 112, 118, 
120, 121, 122, 123 ff., 198, 
201, 204, 206, 207, 212, 215, 
217. 

SaJdkga, 5, 6. 

ShJya, 4, 6, 70. 

Sdmiidga^ 137. 

Bankaba Shastei, 21. 

^anhha, 23, 26, 39, 53, 71, 87, 
89, 92, 112, 119, 120, 172, 
199, 202, 204, 207. 

Sankhaka, 27, 47, 50, 63, 119, 
138, 172, 214, 216, 217. 

>SWcZ/w, 166fr. 

S'llilEA, 61. 

SIbTba Padmini, 17, 70, 74, 90, 

221 . 

S'arib-abhyaya, 42. 

BabIe-ayayavah, 43. 

Saeyanga Sttnbaei, 1 7. 

Batapatha Beahmana, 4, 8, 9, 
104 £, 144, 157, *164, 238, 
240, 241. 

Scapula, ix, 231, 232. See amsa- 
2)ha!aka. 

Scapulo-clavicular articulation, 
36. 

Sclerotica, 78, 184. 

Scrotum, 72, 153, 227, 234. 

S'ephas, 234. 

Sexipartite body, 22, 27. 

Shoulder, 210, 236. See arhsa. 

Shoulder-blades, 34, 53, 60, 77 fP., 
84, 86, 93, 110, 231 if. See 
amsa-ja, arksa-phcdaka, amsa- 
smmidbliava. 

Shoulder-girdle, 74, 75, 97, 113, 
138 ff. 

Shoulder-joint, 133, 230. 

Shoulder-peak (summit), 91, 93, 
199. 

Shoulder-seat, 36, 231, 233. 

SiBDHAYOGA, 12. 


Sides, of the body, 70, 77, 90, 
104, 222. See 

Sigmoid cavity, 132. 

Birah-kapdla, 23, 26, 28, 47, 50, 
63, 119, 120, 121, 168 ff., 202. 

S'iras, 71, 87, 89, 92, 109, 168 ff. 

^ifodh% 223. 

Siro-grwa, 23, 24, 27, 35, 121. 

B%T8a-kapcblay 39. 

S'isna^ 234. 

Skandha^ 112, 156, 

Skeleton, X, 72, 90, 117,120, 121, 
177. See asthi^samgraha. 

Skin, 105, 109. 

Skull. See cranium. 

Sockets, of ribs, 210. See 
laka, sthdlaj sthdlaha. 

Sockets, of teeth, 53, 73, 84, 93, 
174, 210. See dant-olukliala, 
stkdla^ suksma, ulukhala. 

Sole, of the foot, 28, 77, 222, 
236. See tala. 

Sphenoid bone, 119, 168 ff., 178. 

Spine, spinal column, ix, 106, 
108, 152. See prstha, prstha- 
vamkt. 

Spinous process, 147, 151, 157. 

Bbikanthabatta, 17, 

Sroni/n, 75, 87, 89, 112, 126, 
152 ff., 202. 

SHnirphalaka, 23, 26, 27, 38, 46, 

49, 53, 63, 112, 118, 120, 

152 ff., 199, 207, 213, 215, 
217. . 

Stana^ 112, 144. 

Steik, Dr., 3, 20. 

Stenzlee, Professor, 165. 

Sterno-cIaYicular articulation, 36. 

Sternum, ix, 141. See urns, 
mksas. 

StMla, 46, 49, 61, 65, 146, 182, 
198, 201, 204, 206, 212. 

Sthdlaka, 23, 26, 28, 36, 39, 47, 

50, 91, 112, 144-147, 150, 
151, 199, 202, 203, 207, 214, 
216. 

Sthdna, 28, 46, 49, 51, 53, 54, 
59,62,71, 73, 87, 93, 94, 99, 
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103, 112, 198, 201, 204, 206, 
215, 217. , , _ • 

Styloid process, ix, 80, 115. See 
manihandhaj maniJca, 

Siiksma, 61, 65, 182, 212, 215. 

BmAvlm, 46, 52 £, 203, 207. 

Superciliary ridges. See laldta. 

Surgery, 4 ; major, 6 ; minor, 6, 
162, 237; ophthalmic, 8; 

origin of, 8. 

Surgi cal instruments, operations, 5 . 

Su^KUTA, the elder, iii, v, 4, 5, 7, 
8, 10, 24, 28, 43, 63, 64, 68 £, 
92, 96, 98ff., 102ff., 107ff., 
113, 115, 123, 218 £, 224- 
239. 

Su^BOTA II, 5, 1 0. 

Symphysis pubis, 153, 155, 

T. 

Taxila, 7. 

Tala, 71, 73, 81 €, 87, 88, 99, 
103, 112, 118, 120, 121, 124, 
217. 

Talmudic osteology, v, viii. 

Talu, 27, 31, 63, 71, 87, 89, 
92, 112, 119, 174ff., 181 £, 
217. 

Tdlusaha, 23, 26, 36, 37, 38, 39, 
40, 46, 49, 53, 55, 66, 112, 
119, 174 £, 181 £., 199, 202, 
206,213, 215. 

Tarsus, tarsal bones. See references 
under carpus. 

Tavurm, 76, 80, 159 £, 179, 183, 
184. 

Teeth, 53, 77, 84, 93, 104, 201, 
210. danta, daiana. 

Temples, temporal bones, x, 61, 
76, 77, 84, 93, 135, 210, 213, 
223,231,232. 

Thigh, 36, 77, 80, 84, 93, 110, 
2 1 0, 2 22. See um, um-nalaha, 
uTU'^jpJialaha* 

Thorax, thoracic cage, 118, 141, 
204, 207, 233. panjara. 

Throat, 34, 36, 134, 158, 231, 
236. See Jcantha> 


Thumb, 36, 116. 

Tibia, ix, 118, 130. 

Tie-bones, of jaw, 53. See hani^” 
haThdhana, lianu-mula--han- 
dhana. 

Tisata, 100. 

Toe, 35, 70, 116, 183, 230. 

Trachea. See kantha- nddi, wind - 
pipe. 

Transverse process, 105, 115, 
144 £., 147, 151ff., 157, 241. 

Triad, medical, 101. 

Trika, 27, 49, 71, 74, 91, 118, 
120, 135, 140, 149, 152, 232. 

Trocar, 5. 

Trunk, 24, 36, 74, 75, 86, 87, 
88, 91, 104, 110, 118, 133, 
198, 201, 206, 217, 234, 240. 
See antarddhi. 

Tubercles, of ribs, 116, 210. See 
urhuda. 

Tunic, of eye, 78. 

Turbinated bone, 119, 177. 

Tympanum, 184. 

' D. 

Uchlahha, 112 . 

Udara, 6, 70, 74, 86, 89, 106, 
109,148,241. 

Ulna, ix, 118, 129. 

TJluha, 62, 217. See uluhhaUu 

Ulukliala, 22, 26, 27, 35, 38, 65, 
92, 119. See sthdla, suksma. 

U2)G‘Stha, 234. 

Upenbeanath Sen, 21, 141, 188. 

23, 26, 38, 47, 50, 53, 61, 
63, 71, 87, 89, 91, 105, 112, 
118, 120, 141 ff., 200, 202, 
204, 207, 214, 216, 217. 

Urdhva-jatru, 160 ff., 237. 

I7m, 23, 25, 26, 27, 32, 38, 
57, 60, 63, 71, 87, 88, 91, 
112, 118, 133, 199, 202, 213, 
217. 

UTu-nalaha, 65, 112, 118, 121, 

UTu-phalahay 46, 49, 53, 58, 64, 
206, 215. 
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Yachaspati, 16, 17. 

Vagbhata, the eider, vi, 2, 6, 7, 
10, 11-16, 24, 25, 59, SI, 
90 £, 98 £, 1 02 £, 125, 128ff., 
223, 225, 227, 229, 231, 232, 
234,235, 236,239. 

Yagbhata II, 6, 11, 17, 235, 
239. 

Vahas, 28, 141 £ 

Valaj/a, 75, 76, 80, 103, 131. 

Valmika disease, 161, 235-237. 

Vanksana-mcidhya. See interiliac 
space. 

Yaranga^ 234. 

Vertebrae, cervical, x. See grim. 

Vertebrae, lumbar, ix, 118, 149£., 
241. 

Vertebrae, sacral, ix, 150, See 
sacrum, triha. 

Vertebrae, thoracic, 118, 149 £., 
157, 241. 

Vertebral column, 72, 73, 77, 80, 
102, 115, 135, 155, 231, 232. 
See jprsthai prstha-vamia. 

Yuaya. Eakshita, 3, 14, 17, 
160£. 

ViJNANE^YABA, 46, 51, 52 £., 59, 
200, 207. 

Virga^ 105, 241. 

Vtshixudhaemottaea, 41 £., 61, 
62. 


VisNTj Smrti, 40 £., 52, 57. - 

VitaL spots, 82, 230, 232, 233, 
235. Bee marman. 

Vitajpa, 72, 154. 

Vomer, 119, 177. 

Vrlhimukha, 5. 

Vulva (vulval bone), 31. See 
hhaga. 

W.' 

Waistband, 80. 

Waste product, 35, 183. 

Windpipe, x, 82, 84, 94, 104, 
110,210,223,236. Seejairu, 
hantha-nadl. 

Wise,* Dr., 81, 117. 

Wristlet, 131. 

Wrists, wrist-bones, 30, 40, 50, 
51, 58, 64, 65, 67, 72, 77, 80, 
84, 93, 97, 115,206, 227, 229, 
230. See wam^a, 


Yajnavalkya, 4, 20, 25, 30, 31, 
41£., 58, 59, 62, 63, 66, 79, 
101, 106, 124, 135, 144, 165, 
194. 

Yajnavalkya Dhaema^ astba, 
4, 40 £. 

Yogin,212. 

Yoni, 153. 

Z. 

Zygomatic process, 135. 
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Vol. VI. Australasia. By J. D. Rogers. With 22 maps. 
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Svo, with maps. 12s. 6'd. net. 
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Bentham’s Introduction to the Principles of Morals and 
Legislation. Crown 8vo. 6s. 6d. 
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With portrait. Bvo. 19s. 6d. 
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Essay on Truth. By h. h. Joachim. Bvo, 6s. net. 
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Outline of the Law of Property. By T. Raleigh. Svo. 7s. 6d. 

Villainage in England. By P-Vihogeadotf. Svo, leather back, 16 s. 
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with table of all Cases cited. By F. R. Y. Eadcliffe and J. C. Miles. Svo. 
1904. 12s. 6d. net. 

Constitutional Documents 

Select Charters and other illustrations of English Constitutional History, 
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British Crown. By w. E. Haix. sto. los. ea. 

The European Concert in the Eastern Question, a collection 

of treaties and other public acts. Edited, with introductions and notes, by 
T, E. Holland. 8vo. 13s. 6d. 
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Holland. Small quarto, half-morocco. £1 Is. 
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